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(57)Abstract 

PURPOSE: To quickly and easily produce a face image in 
accordance with each age and also to objectively evaluate the 
difference between both ages which are decided subjectively and 
objectively from the face image. 

CONSTITUTION: When the data on ages are designated by an age 
input key 5, a CPU 1 reads the face feature data accordant with the 
designated age data out of a parts screen ROM 8 based on the 
program stored in a program ROM 6. Then the CPU 1 reads the 
parts patterns of each corresponding parts out of the ROM 8 based 
on the face feature data and combines these parts patterns with 
each other. Thus an image of one's own face or another person's 
face, for example, is produced and displayed at a display part 1 1. In 
such a way. a face image accordant with each age can be quickly 
and easily obtained. 
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damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 
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CLAIMS 
[Claim(s)] 

[Claim 1] A parts pattern storage means to memorize the parts pattern showing a face image for every parts, A face 
description data storage means to memorize the face description data according to age, and an assignment means 
to specify the data about age, If the data about age are specified by this assignment means, the face description 
data according to the data concerned will be read from said face description data storage means. The face image 
listing device characterized by having a face image creation means to read and combine the parts pattern for every 
parts which corresponds from said parts pattern storage means according to the face description data, and to 
create a face image. 

[Claim 2] Said face description data storage means is a face image listing device according to claim 1 characterized 
by having memorized whenever [ aspect ratio / of a face /, height / of an eye /. magnitude / of an eye /, number / 
of a wrinkling /, and retreat / in the hair case ] as face description data according to age. 
[Claim 3] Said assignment means is age actual as data about age, and a graphic display according to claim 1 
characterized by specifying at least one of birth dates. 

[Claim 4] The face image listing device according to claim 1 characterized by having further a means to display or 
print the face image created by said face image creation means. 

[Claim 5] A face image data storage means to memorize the face image data constituted combining the parts 
pattern for every parts. An age data storage means to memorize the data about the age corresponding to the face 
image data memorized by this face image data storage means, A face description data storage means to memorize 
the face description data according to age, and an assignment means to specify the data about age. When the data 
about age are specified by this assignment means, those tbe data. An age difference output means to output age 
difference data based on the data about the age memorized by said age data storage means, if face image data is 
read from said face image data storage means and a basic face image is created — being also alike — with the age 
difference data outputted from said age difference output means It is based on the face description data memorized 
by said face description data storage means. The face image listing device characterized by having a face 
description data origination means to change the face description data memorized by said face description data 
storage means, to correct the face image which is to said base based on this changed face description data, and to 
create a new face image. 

[Claim 6] Said face image data storage means is a face image listing device according to claim 5 characterized by 
memorizing the face image data about one's face or others* face. 

[Claim 7] Said age data storage means is age actual as data about age, a birth date, what year future, and a face 
image listing device according to claim 5 characterized by memorizing at least one of of what year after. 
[Claim 8] Said face description data storage means is a face image listing device according to claim 5 characterized 
by having memorized whenever [ aspect ratio / of a face /, height / of an eye /, magnitude / of an eye /, number / 
of a wrinkling /, and retreat / in the hair case ] as face description data according to age. 

[Claim 9] Said assignment means is age actual as data about age, a birth date, what year future, and a face image 
listing device according to claim 5 characterized by specifying at least one of of what year after. 
[Claim 10] Said face description data-origination means is the face image listing device according to claim 5 
characterized by to perform modification of the parts of a profile according to the aspect ratio of a face, 
modification of the location of an eye, modification of a hairstyle, and the addition of a wrinkling as modification 
processing of the face description data memorized by said face description data-storage means, and to create the 
past face or the anticipation face of the future based on this changed face description data. 

[Claim 11] The face image listing device according to claim 5 characterized by having further a means to display or 
print the new face image created by said face description data origination means. 



[Translation done.] 



http://www4.ipdl.ncipi.gojp/cg^ 2006/04/28 



JP,06 r 333005,A [DETAILED DESCRIPTION] 



1/8 v 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] When this invention specifies age in detail with respect to a face image listing device, it 
relates to the face image listing device by which a face image suitable of the age is created automatically. 
[0002] 

[Description of the Prior Art] In order to create a face image conventionally, the graphic display using a 
microcomputer is used and the face image is created with this equipment by combining a parts pattern with each 
parts (for example, an eye, eyebrows, opening, etc.) of every [ which constitutes a face ]. 
[0003] 

[Problem(s) to be Solved by the Invention] However, when creating a face image by the conventional graphic display, 
and its face was created in the combination of the parts pattern for every parts, it was very difficult to create a 
face suitable for others* age with the combination of the parts pattern for every parts suddenly at any rate, and it 
had required the long time for creation. Moreover, special skill was needed in order to have created the face suitable 
for others* age. Furthermore, there was a trouble that there were many big differences, by the age grasped as the 
age subjectively grasped from the face image after creating objective. 

[0004] Then, this invention can create a suitable face image quickly and easily of age, and aims at offering the face 
image listing device which can be evaluated objective for the inconsistency of the age moreover subjectively 
grasped from a face image, and the age grasped objective. 
[0005] 

[Means for Solving the Problem] The face image listing device by invention according to claim 1 for the above- 
mentioned purpose achievement A parts pattern storage means to memorize the parts pattern showing a face image 
for every parts, A face description data storage means to memorize the face description data according to age, and 
an assignment means to specify the data about age. If the data about age are specified by this assignment means, 
the face description data according to the data concerned will be read from said face description data storage 
means. It is characterized by having a face image creation means to read and combine the parts pattern for every 
parts which corresponds from said parts pattern storage means according to the face description data, and to 
create a face image. 

[0006] Moreover, you may make it said face description data storage means memorize whenever [ aspect ratio / of 
a face /. height / of an eye /, magnitude / of an eye /, number / of a wrinkling /, and retreat / in the hair case ] as 
face description data according to age as a desirable mode. You may make it said assignment means specify at least 
one of age actual as data about age, and birth dates. You may make it have further a means to display or print the 
face image created by said said face image creation means. 

[0007] The face image listing device by invention according to claim 5 A face image data storage means to 
memorize the face image data constituted combining the parts pattern for every parts, An age data storage means 
to memorize the data about the age corresponding to the face image data memorized by this face image data 
storage means, A face description data storage means to memorize the face description data according to age, and 
an assignment means to specify the data about age. When the data about age are specified by this assignment 
means, those tbe data. An age difference output means to output age difference data based on the data about the 
age memorized by said age data storage means, if face image data is read from said face image data storage means 
and a basic face image is created — being also alike — with the age difference data outputted from said age 
difference output means It is based on the face description data memorized by said face description data storage 
means. It is characterized by having a face description data origination means to change the face description data 
memorized by said face description data storage means, to correct the face image which is to said base based on 
this changed face description data, and to create a new face image. 

[0008] Moreover, you may make it said face image data storage means memorize the face image data about its face 
or others* face as a desirable mode. You may make it said age data storage means memorize at least one of of age 
actual as data about age, a birth date, what year future, and what year after. You may make it said face description 
data storage means memorize whenever [ aspect ratio / of a face /, height / of an eye /. magnitude / of an eye /, 
number / of a wrinkling /, and retreat / in the hair case ] as face description data according to age. You may make 
it said assignment means specify at least one of of age actual as data about age, a birth date, what year future, and 
what year after. Said face description data origination means performs modification of the parts of a profile 
according to the aspect ratio of a face, modification of the location of an eye, modification of a hairstyle, and the 
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addition of a wrinkling as modification processing of the face description data memorized by said face description 
data storage means, and you may make it create the past face or the anticipation face of the future based on this 
changed face description data. You may make it have further a means to display or print the new face image created 
by said face description data origination means. 
[0009] 

[Function] In invention according to claim 1. if the data about age are specified with an assignment means, a face 
image (for example, its face or others' face) will be automatically created by reading the face description data 
according to the data concerned from the face description data storage means, reading the parts pattern for every 
parts which corresponds from a parts pattern storage means according to the face description data, and combining. 
Therefore, a suitable face image can be created quickly and easily of age, without needing special skill. Moreover, it 
becomes possible to evaluate an inconsistency with the age grasped as the age subjectively grasped from the 
created face image objective objective. 

[0010] In invention according to claim 5, beforehand A face image (for example, one's face or others' face). If the 
age at that time is registered and other different age from the age is specified Age difference data are outputted 
from the data about the age memorized by the age data storage means. This age difference data. It is based on the 
face description data memorized by the face description data storage means. The face description data memorized 
by the face description data storage means are changed, a basic face image is corrected based on this changed 
face description data, and a suitable new face image (for example, the past face or the anticipation face of the 
future) is automatically created by that age. Therefore, the face of the past when precision is high, or the 
anticipation face of the future can be created simply and quickly, without needing special skill. 
[0011] 

[Example] Hereafter, the example of this invention is explained with reference to a drawing. Drawing 1 is the block 
diagram showing one example of the face image listing device concerning this invention. In drawing 1 . a face image 
listing device is roughly divided and is constituted by CPU1, the description switch 2, the cursor switch 3, the 
display switch 4, the age input key 5, a program ROM 6, a work piece RAM 7. the parts screens ROM8 and VRAM9, 
a table ROM 10, and the display 11. If CPU1 controls the whole equipment and assignment actuation of the parts of 
a face, the description, etc. is performed by the description switch 2, the cursor switch 3, the display switch 4, and 
the age input key 5 The program stored in the program ROM 6 according to the actuation information is followed. By 
reading the face description data according to age data from a table ROM 10, and reading and combining the parts 
pattern for every parts which corresponds from the parts screen ROM 8 according to the face description data 
Processing which creates a face image (for example, its face or others' face) is performed. CPU1 has a function as 
a face image creation means. 

[0012] The description switch 2 specifies in order each parts (for example, a hairstyle, the profile of a face, 
eyebrows, an eye, a nose, opening, etc.) which are the switches which specify the description of a face and 
constitute a face. Six pieces are prepared as each parts which constitute a face from this example. About the face 
image displayed on the display 1 1, the cursor switch 3 chooses alternatively each parts (for example, hair, eyebrows, 
an eye, a nose, opening, etc.) which constitute a face. Specifically, parts are chosen by moving the cursor location 
on a screen (for example, expressed with a flashing condition). In addition, a mouse etc. may be used other than the 
cursor switch 3. Use of a mouse is the same about other switches. 

[0013] The display switch 4 is operated, when display a face image on a display 1 1 and correcting it, or the created 
face image is in a desired condition and it sets as a completion screen. The age input key 5 inputs and specifies the 
data about age, and has age actual as data about age, and a birth date. A ten key is used so that the age input key 5 
can input age or a birth date easily. The age input key 5 constitutes an assignment means to specify the data about 
age. 

[0014] The program ROM 6 stores the control program of CPU1, and the contents are shown in each below- 
mentioned drawing. A work piece RAM 7 is used as a work area in the control which CPU1 performs. The parts 
screen ROM 8 has memorized the parts pattern showing a face image for every parts, and constitutes a parts 
pattern storage means. Here, an example of the parts pattern for every parts memorized on the parts screen ROM 8 
is shown like drawing 2 . In drawing 2 , there are various kinds of things which constitute a face as a parts class (N) 
of face. In this case, as a parts class (N) of face, a hairstyle and (N) =2 are prepared for the profile of a face and 
two or more sorts of (N) =3 are prepared for (N) =1 for an eye and (N) =4 to call it a supercilium. In addition, a thing 
called a nose and opening is prepared not only for the example which showed the parts class (N) to drawing 2 but 
for others. Moreover, other parts classes (N) may be prepared. 

[0015] if a parts pattern is the deformation mode (it has the description according to age especially) of each parts, 
and it is the example of drawing 2 , for example, its attention is paid to the hairstyle of the male of (N) =1 on the 

other hand — as parts pattern NO. of this hairstyle — [01], [02], and [03] as — corresponding to various kinds 

of types, two or more sorts of things are prepared beforehand, and are memorized on the parts screen ROM 8. It is 
arranged so that age may go up, as parts pattern NO. becomes large. Similarly, each parts pattern is beforehand 
prepared also about the profile of a face, the eye, and the supercilium. Moreover, about each parts pattern, there is 
a thing as the variation beforehand prepared further, and memorized, for example, shown in drawing 3 as a variation 
of the profile pattern of parts pattern NO. [03]. In drawing 3 , there are 16 kinds of each profile patterns from [A-11] 
to [A-44], and these have various kinds of variations according to the actual condition that the profile of various 
faces exists. 

[0016] When VRAM9 creates a face image, the creation image is memorized per 1 screen, and semiconductor 
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memory is used as VRAM9, for example. A table ROM 10 memorizes the face description data according to age, and 
constitutes the face description data storage means. As face description data according to age, there is whenever 
[ aspect ratio / of a face /, height / of an eye /, magnitude / of an eye /, number / of a wrinkling / and retreat / in 
the hair case ] etc. When the face description data memorized by the table ROM 10 are explained concretely, there 

is a thing as shown, for example in drawing 4 such as a wrinkling of an outer canthus, a wrinkling of a frame, and 

a wrinkling of a cheek, has been arranged as parts which express the description of a face with drawing 4 to an axis 
of ordinate. 5 years old of age were divided into the axis of abscissa one by one from each 30 years old, and the 
description to 100 years old is arranged. And when its attention is paid to the wrinkling of an outer canthus, for 
example, there is no wrinkling of an outer canthus at the age of 30. but the description (in this case, wrinkling of an 
outer canthus) of a face according to age is beforehand memorized so that the wrinkling of an outer canthus may 
increase, as age goes up. In addition, not only an example as shown in drawing 4 but other examples are sufficient as 
the description of a face according to age. 

[0017] A display (display means) 11 is in the middle of creation, displays the face image when choosing each parts, 
or displays the completed face image, displaying the image by which creation processing is carried out and 
delivering and receiving data between VRAMs9 by CPU1. The display 11 has TV display 7 in order to display an 
image. In addition, the part which displays an image does not have not only a TV display but the monitoring device of 
dedication or CRT, and may display an image with liquid crystal, such as LCD. Or what is used also [ applications / 
other ] may be used. 

[0018] Next, an operation is explained. Drawing 5 is a flow chart which shows the main program of face image 
creation processing. A start of this program performs initial setting at step S10 first. In initial setting, clearance of 
various registers and work pieces RAM7 and VRAM9, initialization of a subroutine, reset of a flag. etc. are 
performed. Subsequently, a pointer M1 is cleared to [0] at step SI 2. A pointer Ml is used as an object for the 
assignment when inputting information, such as the description of a face, and age, and the value is stored in the 
register with which it corresponds in CPU1. 

[0019] Subsequently, the contents of VRAM9 are displayed on a display 1 1 at step SI 4. Thereby, it is for example, 
in the middle of creation, and the face image and the completed face image when choosing each parts are displayed 
on a display 11. And henceforth, it stands by to this step S14, and required processing is performed based on the 
interruput signal from each switch at this time. That is, all processings when choosing each parts etc. are performed 
by the interruption routine shown below. 

[0020] Drawing 6 is a flow chart which shows the description switch interruption routine. If the description switch 2 
is operated, it will shift to this description switch interruption routine. If it shifts to this interruption routine, only [1] 
will increment a pointer Ml at step S20 first. Subsequently, it distinguishes whether a pointer M1 is equal to [9] at 
step S22. Here, since there are eight pieces as face description data showing the description of a face, a pointer M1 
is compared with [9] for judging whether it was set to [9] which is a value exceeding eight pieces. 
[0021] If a pointer Ml is not equal to [9], it progresses to step S26 and the contents of screen data are transmitted 
to VRAM9 by making the data of the address in a work piece RAM 7 (M1+OFFSET1) into a start address. For 
example, at the time of M 1=1 (1+OFFSET1), the data of an address serve as a start address, and the contents of 
the screen data of a work piece RAM 7 are transmitted to VRAM9. 

[0022] Here, as shown in a work piece RAM 7 at drawing 7 , various kinds of required data are mainly (OFFSET 5+2) 
temporarily stored in before an address from an address (OFFSET 1+1). For example, the data as which the area 
which makes an address (OFFSET 1+1) the address is specified by the pointer M= 1 and which become ADD1 are 
stored, and this data corresponds to the address for every parts memorized on the parts screen ROM 8. The data 
as which the area which makes an address (OFFSET 1+7) the address is specified by the pointer M= 7 and which 
become ADD7 are hereafter stored by similarly storing the data as which the area which makes an address 
(OFFSET 1+2) the address is specified by the pointer M= 2 and which become ADD2. Even the data which are finally 
specified by the pointer M= 8 at least and which become ADD8 are stored. 

[0023] if other area of a work piece RAM 7 is explained — an address (OFFSET 2+1) and an address (OFFSET 2+2) 
— the data corresponding to a cursor location in .... are stored. (OFFSET 3+1) an address and an address (OFFSET 
3+2) .... is y register and the data about age are stored. (OFFSET 4+1) an address and an address (OFFSET 4+2) — 
the data with which .... expresses the description of a face are stored. Data concerning [ the area which makes an 
address (OFFSET 4+1) the address ] a hairstyle are stored, and, specifically, the sex parameter which distinguishes 
a male or a woman is stored in the most significant bit (part shown by a) of data. A sex parameter is 1 bitwise, 
expresses a male at the time of [1], and expresses a woman at the time of [0]. 

[0024] Moreover, among the area which makes an address (OFFSET 4+1) the address, the data about a hairstyle are 
stored in the bit field b by the side of a high order (high-order-bit group), and the description data according to age 
are stored in it about a hairstyle in the bit field c by the side of low order (lower bit group) among these area. 
[0025] (OFFSET 4+2) Data concerning [ the area which makes an address the address ] the profile of a face are 
stored, and a sex parameter is stored in most significant bit [ of data ] a. (OFFSET 4+2) Among the area which 
makes an address the address, the data about the profile of a face are stored in the high-order-bit group b. and the 
description data according to age are stored in it about the profile of a face at the lower bit group c among these 
area. (OFFSET 4+3) Data concerning [ the area which makes an address the address ] an eye are stored, and a sex 
parameter is stored in most significant bit [ of data ] a. (OFFSET 4+3) Among the area which makes an address the 
address, the data about an eye are stored in the high-order-bit group b, and the description data according to age 
are stored in it about an eye at the lower bit group c among these area. 
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[0026] Hereafter, data (for example, a nose, opening, etc.) are stored in condition that data concerning [ the area 
which makes an address (OFFSET 4+4) the address similarly ] a supercilium are stored, one by one. In addition, 
according to age, the mode which three kinds, the hairstyle and profile which were mentioned above, and an eye, 
have a remarkable change, therefore changed as description data according to age according to age about these 
three kinds (a hairstyle, a profile, eye) is stored as description data among the description parts of a face. (OFFSET 
5+1) an address and an address (OFFSET 5+2) — the data with which .... expresses the wrinkling of a face are 
stored. The data which carry out Seki to the wrinkling of an outer canthus are stored in the area which specifically 
makes an address (OFFSET 5+1) the address, the data which carry out Seki to the wrinkling of a frame are stored in 
the area which makes an address (OFFSET 5+2) the address, and the data which carry out Seki to the wrinkling of a 
cheek are stored in the area which makes an address (OFFSET 5+3) the address. 

[0027] Now, although the data of an address serve as a start address at the time of pointer M1=1 (1+OFFSET1) and 
the contents of the screen data of a work piece RAM 7 are transmitted to VRAM9 as mentioned above, for example 
At this time, the data of the address in a work piece RAM 7 (1+OFFSET1) are ADD1, and those contents are one of 
the screens for every parts memorized on the parts screen ROM 8 as shown in drawing 8 . In drawing.8 t the screen 
data corresponding to the address of ADD1 are a screen which chooses sex, therefore at the time of M1=1, a 
screen as shown in drawing 9 (a) corresponding to ADD1 appears, and the screen to which one of assignment of 
[01]:males or [02]:woman is urged appears. 

[0028] Similarly, in drawing 8 , the screen data corresponding to the address of ADD2 are a screen which chooses a 
hairstyle, for example, the amount of hair is rich and divides 73. and the amount of [02] of hair is thin, and [01] is 

divided 73, and has become like The screen to which selection of a hairstyle is urged as shown in drawjngjj. (b) 

corresponding to this ADD2 and which carries out a screen appears. The screen data corresponding to the address 

of ADD3 are a screen which chooses the profile of a face, for example, have become like [01], [02], and Although 

illustration is omitted corresponding to this ADD3, the screen to which selection of the profile of a face is urged and 
which carries out a screen appears, the screen where the screen data corresponding to the address of ADD4 
choose an eye — it is — [01] — an eye — a round shape — an eyelid with a fold and [02] — an eye — an egg 

shape and [03] — an eye — a fox — an egg as — it has become. [ for example, ] The screen to which selection 

of the form of an eye is urged as shown in drawing 9 (c) corresponding to this ADD4 and which carries out a screen 
appears. 

[0029] The screen data corresponding to the address of ADD5 are a screen which chooses a supercilium, for 
example, as for [01], a form becomes [ a supercilium ] for three months, and. as for [02], ****** has become [ the 

supercilium ] like a ** type and The screen to which selection of the form of a supercilium is urged as shown in 

drawing 9 (d) corresponding to this ADDS and which carries out a screen appears. The screen data corresponding to 
the address of ADD6 are a screen which chooses a nose, for example, have become like [01], [02], and ..... Although 
illustration is omitted corresponding to this ADD6, the screen to which selection of a nose is urged and which 
carries out a screen appears. The screen data corresponding to the address of ADD7 are a screen which chooses 

opening, for example, have become like [01], [02], and Although illustration is omitted corresponding to this 

ADD7, the screen to which selection of opening is urged and which carries out a screen appears. Moreover, although 
the screen data corresponding to the address of ADD8 are a screen which demands the input of age and illustration 
is omitted corresponding to this ADD8. the screen to which the input of the age from the age input key 5 is urged 
and which carries out a screen appears. 

[0030] A return will be carried out if it passes through processing of return and step S26 to explanation of drawing.6 
again. And the same processing will be repeated if it becomes the following description switch interruption routine. If 
a pointer Ml is first incremented at step S20 and a pointer M1 becomes equal to [9] at step S22 at this time, it 
progresses to step S24. and a pointer M1 will be returned to [1] and it will progress to step S26 after that Thus, if 
the pointer Ml is incremented [1] every whenever the description switch 2 is operated, and Pointer M becomes 
equal to [9], returning a pointer M1 to [1] again will be performed. Therefore, the contents of screen data are 
transmitted to VRAM9 by making the data of the address (M1+OFFSET1) of the work piece RAM 7 corresponding to 
pointer M1=1 into a start address, and whenever the description switch 2 is operated, [1] every increment of the 
pointer Ml is carried out. and henceforth, the contents of the screen data of an address (M1+OFFSET1) are 
transmitted to VRAM9, and are displayed on a display 11. 

[0031] Whenever the description switch 2 is operated, the contents of every screen data change, as shown in 
drawin g 9 . That is, if the description switch 2 is operated, it will shift to the description switch interruption routine, 
and the screen shown in drawing 9 will appear each time. The operator will choose the description of a face about 
sex, a hairstyle, an eye, a supercilium etc., looking at the screen shown in this drawing 9 . 

[0032] Drawing 10 is a flow chart which shows an age switch interruption routine. If the age input key 5 is operated, 
it will shift to this age switch interruption routine. If it shifts to this interruption routine, the age data first inputted 
into y register by actuation of the age input key 5 at step S50 are stored. For example, if age is inputted as 30 years 
old. the age data [30] are stored in y register. Subsequently, the contents (namely, age data) of the y register are 
written in the address (OFFSET3) of a work piece RAM 7 at step S52. Subsequently. Pointer M is set to [1] at step 
S54. Since a hairstyle corresponds in a pointer M= 1 and a profile and M= 3 correspond like an eye and .... in M= 2. 
Pointer M is set to [1] at step S54 for choosing description data called a hairstyle as the beginning, and 
subsequently choosing the description data (for example, parts pattern) according to age as the condition of a 
profile one by one. 

[0033] Subsequently, it progresses to step S56 and distinguishes whether Pointer M is the range of [1] - [3]. When 
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Pointer M is in the range of [1] - [3]. it judges whether it is the routine which chooses a hairstyle, a profile, and the 
description data of an eye as description data of a face. Description data called these hairstyles, a profile, and an 
eye are because the need of making it changing corresponding to age is large. When it is the routine which it is in 
the range of [1] - [3] at the time M of YES. i.e.. a pointer, at step S56, and chooses a hairstyle, a profile, and which 
description data of an eye, it progresses to step S58 and the contents of the y register are changed on the Mth 
table. For example, when Pointer M is the routine which chooses the description data of a hairstyle by [1], the 
contents of the y register are changed on the 1st table. Since the description data (for example, parts pattern) of a 
hairstyle according to age are contained in the 1st table, it is changed into the parts pattern of a hairstyle according 
to the age (the contents of the y register) when it was inputted at this time. 

[0034] Subsequently, the data (parts pattern) changed at step S60 are stored in the lower bit group c of the area 
which makes an address (OFFSET4+M) the address. For example, when Pointer M is the routine which chooses the 
description data of a hairstyle by [1], the parts pattern of a hairstyle according to age is stored in the lower bit 
group c. Thereby, it becomes possible to display the description corresponding to age about a hairstyle. Similarly, 
when Pointer M is the routine which chooses the description data of the profile of a face by [2], the parts pattern of 
a profile according to age is stored in the lower bit group c. Moreover, when Pointer M is the routine which chooses 
the description data of an eye by [3], the parts pattern of an eye according to age is stored in the lower bit group c. 

[0035] Subsequently, it distinguishes whether Pointer M was incremented at step S61, and Pointer M was set to [7] 
at step S62. This judges whether selection of a hairstyle, a profile, an eye, and all six description data of .... was 
completed as description data of a face. If it is not M= [7], it will return to step S56 and the same loop formation will 
be repeated. And if Pointer M is in the range of [4] - [6] at step S56 when there is no pointer M in the range of [1] 
- [3] namely, it will branch to step S64. It becomes the processing to the description data of a face without the 
need of making it changing like a comparison of those other than a hairstyle, a profile, and an eye corresponding to 
age at this time. Therefore, at step S64, a predetermined value is stored in the lower bit group c of the area which 
makes an address the address (OFFSET4+M). A predetermined value is stored because description data other than 
a hairstyle, a profile, and an eye are fixed to a fixed condition. For example, when Pointer M is the routine which 
chooses the description data of a supercilium by [4], the parts pattern of the supercilium of a fixed configuration is 
stored in the lower bit group c irrespective of age. Subsequently, Pointer M is incremented at step S61. and step 
S62 is distinguished. Thus, this routine will be ended, if the above-mentioned loop formation is repeated and it 
becomes M= [7] until it becomes M= [7]. 

[0036] Drawing 1 1 is a flow chart which shows a cursor switch interruption routine. If the cursor switch 3 is 
operated, it will shift to this cursor switch interruption routine. If it shifts to this interruption routine, it will 
distinguish whether image data is under display at step S80 first (for example, it judges with a display flag). This is 
because cursor has not appeared if it does not judge whether a certain screen is displayed on the display 11 and 
the screen is not displayed. Therefore, if image data is not [ be / it ] under display, the return of this routine will be 
carried out. 

[0037] On the other hand, when image data is under display, it progresses to continuing step S82, and the data of 
the address (M+OFFSET2) of a work piece RAM 7 are changed according to a cursor location. (OFFSET2) Since an 
address stores the data corresponding to a cursor location, the data of an address (OFFSET 2+1) are changed 
according to a cursor location about a hairstyle at the time of M= 1. for example. Moreover, the data of an address 
(OFFSET 2+2) are changed according to a cursor location about a profile at the time of M= 2. For example, in order 
to choose a parts pattern, when the cursor switch 3 is operated, one of the variations of various kinds of parts 
patterns about a profile as shown in drawing 2 is chosen by the car sol. 

[0038] Subsequently, the display of a cursor location is changed at step S84. Thereby, when the cursor switch 3 is 
operated and moved, the display position is changed and it is shown in a screen. Subsequently, it distinguishes 
whether Pointer M is [1] at step S86. That is, it distinguishes whether it is the screen which judges sex. It 
distinguishes whether it progresses to step S88 and the data of an address (OFFSET2+M) express a man at the 
time of M= [1]. When it is a thing showing a man. it returns to N= 1 at step S90 first N is a sex pointer. This is for 
carrying out sequential increment of the sex pointer N from the area corresponding to the minimum value, i.e.. 
(OFFSET 2+1). an address. (OFFSET4+M) The sex parameter with which the data with which an address expresses 
the description of a face are stored, and distinguish a male or a woman to most significant bit MSB (part shown by 
a) of the data is stored. A sex parameter is 1 bitwise, expresses a male at the time of "1", and expresses a woman 
at the time of "0." 

[0039] Subsequently, it progresses to step S92 and MSB of the data of an address (OFFSET4+N) is set to "1." 
Since it is N= 1 at this time, MSB of the data of an address will be set to "1" first (OFFSET 4+1). Subsequently, the 
sex pointer N is incremented at step S94. This is set to N= 2. Subsequently, it distinguishes whether it was set to 
N= 7 at step S96. N= 7 is judged for setting the MSB to T to the maximum address of an address (OFFSET4+N). 
Since it is not N= 7, it returns to step S92 and the same processing is repeated this time. Therefore, since it is N= 2 
shortly. MSB of the data of an address (OFFSET 4+2) is set to "1." the following — the same — carrying out — an 
address (OFFSET 4+3) and ... (OFFSET 4+6) — MSB of each data of an address is set to "1". respectively. 
[0040] And if set to N= 7 at step S96. this cursor switch interruption routine will be ended and a return will be 
carried out to a main program, the time of on the other hand Pointer M not being [1] at step S86 — step S106 — 
jumping — the contents of the address (OFFSET2+M) — {(OFFSET4+(M-1)} it transmits to the high-order-bit group 
b except MSB of the data of an address.) By this, the contents of data of the location specified by the cursor 
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switch 3 will be transmitted to the area which stores the description data of a face. If it passes through step S106. a 
cursor switch interruption routine will be ended and a return will be carried out to a main program. Moreover, when it 
is what the data of the time of NO. i.e.. (OFFSET2+M), an address, do not express a man with step S88, and 
expresses a woman, it progresses to step S98 and the sex pointer N is returned to N= 1. This is for carrying out 
sequential increment of the sex pointer N from the area corresponding to the minimum value, i.e.. (OFFSET 2+1), an 
address. 

[0041] Subsequently. MSB of the data of an address (OFFSET4+N) is set to "0" at step S100. Since it is N= 1 at 
this time. MSB of the data of an address will be set to "0" first (OFFSET 4+1). Subsequently, the sex pointer N is 
incremented at step S102. This is set to N= 2. Subsequently, it distinguishes whether it was set to N= 7 at step 
S104. N= 7 is judged for setting the MSB to "0" to the maximum address of an address (OFFSET4+N). Since it is 
not N= 7, it returns to step SI 00 and the same processing is repeated this time. Therefore, since it is N= 2 shortly, 
MSB of the data of an address (OFFSET 4+2) is set to "0." the following — the same — carrying out — an address 
(OFFSET 4+3) and ... (OFFSET 4+6) — MSB of each data of an address is set to "0", respectively. And if set to N= 
7 at step S104, this cursor switch interruption routine will be ended and a return will be carried out to a main 
program. 

[0042] Drawing 12 is a flow chart which shows a display switch interruption routine. If the display switch 4 is 
operated, it will shift to this display switch interruption routine. If it shifts to this interruption routine, a display flag 
will be first reversed at step S150. Therefore, a display flag is reversed whenever the display switch 4 is operated. 
For example, at first, if a display flag is "0" and it is operated, a display flag will be set to "1" and "0" and "\" will 
be henceforth repeated for every actuation. Thus, it judges whether the display switch 4 was operated to the last 
routine. 

[0043] Subsequently, it distinguishes whether a display flag is "1" at step S152. "1" is the case of the first routine 
in a display flag. The screen data which branched to step S154 at this time, set to M1=1. and made the start 
address the contents stored further (OFFSET 1+1) in the address are transmitted to VRAM9. At this time, the data 
of the address in a work piece RAM 7 (OFFSET 1+1) are ADD1, and the screen data corresponding to the address 
of ADD1 are a screen which chooses sex. Therefore, a screen as shown in drawing 9 (a) at first corresponding to 
ADD1 is displayed on a display 11. According to this screen, an operator operates the cursor switch 3 and specifies 
either [01]:males or [02]:woman. If it passes through step S154, a return will be carried out to a main program. 
[0044] On the other hand, since a display flag is reversed whenever the display switch 4 is operated after ending the 
first routine, the distinction result of step S152 is set to YES, and progresses to step S156 next time. At step S156, 
Pointer M is returned to [1]. Since a hairstyle corresponds in a pointer M= 1 and a profile and M= 3 correspond like 
an eye and .... in M= 2, returning Pointer M to [1] at step S156 chooses the description data of a hairstyle first, and, 
subsequently it is for making sequential selection and displaying the description data (for example, parts pattern) 
according to age from a profile. 

[0045] Subsequently, it distinguishes whether Pointer M is [3] at step S158. M= [3] specifies the description data of 
an eye. Since only an eye has the description of going up according to age and this is inconvenient by having 
displayed as it is, it is for changing the location. Therefore, if it is not M= [3], it will judge that it is not the routine 
which specifies the description data of an eye, and will progress to step S160, and the screen data which made the 
start address the contents stored in the address (OFFSET4+M) will be transmitted to VRAM9. At this time, the data 
of the address in a work piece RAM 7 (OFFSET4+M) are area which stores the description data for a face. The face 
image according to description data other than an eye is displayed on a display 1 1. 

[0046] Subsequently, Pointer M is incremented at step SI 62, and it distinguishes whether Pointer M is [7] at step 
S164. This judges whether selection of a hairstyle, a profile, and all six description data of an eye was completed as 
description data of a face. If it is not M= [7], it will return to step S158 and the same loop formation will be 
repeated. If it becomes M= [3] at step S158 at this time, processing which branches to step S166 and displays the 
description data of an eye will be performed. That is, at step S166, the contents of 3rd OFFSET are transmitted to 
y register. That is, age data are transmitted. 

[0047] Subsequently, the y-coordinate of the screen data which read the screen data which made the start address 
the contents stored in the address (OFFSET4+M) at step SI 68 one by one, and were read at step S170 is changed 
based on the contents of the y register, and it transmits to VRAM9. Thereby, about an eye, the location (especially 
y-coordinate location) changes according to age, and a suitable face image is displayed on age by the display 11. 
Generally, if age goes up, since it is in an inclination which the location of an eye goes up, along with it, the location 
of an eye will become the face image corrected according to age. If it passes through step SI 70, it will progress to 
step S162. 

[0048] Thus, if the above-mentioned processing is repeated in the range of [1] - [6] and Pointer M becomes M= [7] 
at step S164, it will progress to step S172. At step S172, it distinguishes whether the value of y register is smaller 
than [30]. This judges whether assignment of age is less than 30 years old. If age is less than 30 years old. since 
possibility that a wrinkling is in a face is low, this routine is ended and a return is carried out to a main program. On 
the other hand, at step S1 72, the value of y register is more than [30], and when assignment of age is 30 or more 
years old, it progresses to step S174. At step S174, the y-coordinate of the screen data which read the screen data 
which made the start address the contents (namely, wrinkling of an outer canthus) stored in 5th OFFSET one by 
one, and were read at step S176 is changed based on the contents of the y register, and it transmits to VRAM9. 
Thereby, about the wrinkling of an outer canthus, a number and its location (especially y-coordinate location) 
change according to the age of 30 or more years old less than 40 years old, and the face image which has the 
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wrinkling of a suitable outer canthus of age is displayed on a display 1 1. if age goes up and the number of the 
wrinkling of an outer canthus will generally increase — being also alike — since it is in the inclination for the 
location of the wrinkling of an outer canthus to change, it becomes the face image by which the number and location 
of a wrinkling of an outer canthus were corrected along with it. 

[0049] Subsequently, it progresses to step SI 78 and distinguishes whether the value of y register is smaller than 
[40]. This judges whether assignment of age is less than 40 years old at the age of 30 or more. If age is less than 40 
years old, possibility that a wrinkling is in a frame is higher than 30 years old, but since there are few wrinklings 
compared with 50 years old, wrinkling processing of a frame is performed in 30 years old - 40 years old this time. 
This routine is ended at step SI 78 at the time of YES, i.e., when assignment of age is 40 or more years old, and a 
return is carried out to a main program. On the other hand, when assignment of age is less than 40 years old at the 
age of 30 or more, the screen data which made the start address the contents (namely, wrinkling of a frame) which 
progressed to step S180 and were stored in the address (OFFSET 5+1) are transmitted to VRAM9. Thereby, about 
the wrinkling of a frame, the number changes according to the age of 30 or more years old less than 40 years old, 
and the face image which has the wrinkling of a suitable frame of age is displayed on a display 1 1. Generally, if age 
goes up, since it is in the inclination for the number of the wrinkling of a frame to increase, it will become the face 
image by which the number of the wrinklings of a frame was corrected along with it. 

[0050] Subsequently, it progresses to step S182 and distinguishes whether the value of y register is smaller than 
[50]. This judges whether assignment of age is less than 50 years old at the age of 40 or more. If age is less than 50 
years old, possibility that a wrinkling is in the cheek of a face is higher than 40 years old, but since there are few 
wrinklings compared with 60 years old. wrinkling processing of a cheek is performed in 40 years old - 50 years old 
this time. This routine is ended at step SI 82 at the time of YES, i.e., when assignment of age is 50 or more years 
old, and a return is carried out to a main program. On the other hand, when assignment of age is less than 50 years 
old at the age of 40 or more, the screen data which made the start address the contents (namely, wrinkling of a 
cheek) which progressed to step S184 and were stored in the address (OFFSET 5+2) are transmitted to VRAM9. 
Thereby, about the wrinkling of a cheek, the number changes according to the age of 40 or more years old less than 
50 years old, and the face image which has the wrinkling of a suitable cheek of age is displayed on a display 11. 
Generally, if age goes up, since it is in the inclination for the number of the wrinkling of a cheek to increase, it will 
become the face image by which the number of the wrinklings of a cheek was corrected along with it If it passes 
through step S182, this routine will be ended and a return will be carried out to a main program. 
[0051] Thus, at this example, if a power source is switched on to this equipment, while an early face image is 
displayed on a display 11, carries out based on the image and corrects to it at first, the face image of 30 years old 
of arbitration (basic face image) will be created and displayed in the combination of each parts pattern by manual 
selection. An example of the face image of 30 years old is shown like drawing 13 (a), and is using the male face 
image as the model here. Then, if the age input key 5 is operated, for example, the age of 10 years old is inputted, 
among each parts of the face image (basic face image) of 30 years old, the parts pattern of an eye moves to the 
location of the bottom which responded to 10 years old, it will carry out [ that a hairstyle is changed into the 
hairstyle according to 10 years old, etc. and ], and a suitable face image will be automatically created by the face of 
10 years old as shown in drawing 13 (d). 

[0052] Moreover, if the age input key 5 is operated, for example, the age of 40 years old is inputted The parts 
pattern of an eye moves to the upper location a little among each parts of the face image (basic face image) of 30 
years old. The wrinkling of an outer canthus is added (the location of an outer canthus is also moved a little), a 
hairstyle is changed into the hairstyle according to 40 years old, it carries out [ that the wrinkling of the 
circumference of opening is added further, etc. and ], and a suitable face image is automatically created by the face 
of 40 years old as shown in drawing 13 (b). 

[0053] On the other hand, the age input key 5 is operated as an example which age went up with great force. When 
the age of 65 years old is inputted, for example, the inside of each parts of the face image (basic face image) of 30 
years old. The parts pattern of an eye moves to the upper location further, the wrinkling of an outer canthus is 
added further (the location of an outer canthus is also moved), and a hairstyle is changed into the hairstyle 
according to 65 years old, and it carries out [ that the wrinkling of the circumference of opening is added further, 
etc. and ], and a suitable face image is automatically created by the face of 65 years old as shown in drawing 13 (c). 
[0054] Therefore, a suitable face image can be created quickly and easily of age, without needing special skill. 
Moreover, an inconsistency with the age grasped as the age subjectively grasped from the created face image 
objective can be evaluated objective, in addition, by carrying out the partition by sex, even if it boils and attaches a 
female face, the face image according to age can be automatically created by the same processing. Moreover, even 
if a face image may be its face or is others* face, it can completely create the face image according to age 
automatically similarly. Furthermore, the face image according to age is displayed by the display 11, and also printing 
section 11A is prepared, and you may make it print in a label tape, a regular paper, etc. by this printing section 11 A. 
[0055] 

[Effect of the Invention] If the data about age are specified with an assignment means according to invention 
according to claim 1 By reading the face description data according to the data concerned from the face description 
data storage means, and reading and combining the parts pattern for every parts which corresponds from a parts 
pattern storage means according to the face description data A suitable face image can be created quickly and 
easily of age, without needing special skill, since the face image (for example, its face or others* face) is creating 
automatically. Moreover, an inconsistency with the age grasped as the age subjectively grasped from the created 
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face image objective can be evaluated objective. 

[0056] According to invention according to claim 5 t beforehand A face image (for example, one's face or others* 
face). If the age of the face is registered as a basic face image and other different age from the age is specified Age 
difference data are outputted from the data about the age memorized for the age data storage means. It is based on 
the face description data memorized for this age difference data and the face description data storage means. The 
face description data memorized for the face description data storage means are changed, and a basic face image is 
corrected based on this changed face description data. A new face image suitable of that age The face of the past 
when the precision relevant to a basic face is high, or the anticipation face of the future can be created simply and 
quickly, without needing special skill, since he is trying to create automatically for example, (the past face or the 
anticipation face of the future). 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[Drawing 1] It is the block diagram of one example of the face image listing device concerning this invention. 
[Drawing 2] It is drawing showing an example of the parts pattern for every parts memorized on the parts screen 
ROM of this example. 

[Drawing 3] It is drawing showing an example of the variation of the profile pattern of this example. 
[Drawing 4] It is drawing showing an example of the face description data according to the age of this example. 
[Drawing 5] It is the flow chart which shows the main program of face image creation processing of this example. 
[Drawing 6] It is the flow chart which shows the description switch interruption routine of this example. 
[Drawing 7] It is drawing showing an example of the data storage area of the work piece RAM of this example. 
[Drawing 8] It is drawing showing an example of the screen data for every parts memorized on the parts screen 
ROM of this example. 

[Drawing 9] It is drawing showing an example of the display screen of this example. 
[Drawing 10] It is the flow chart which shows the age switch interruption routine of this example. 
[Drawing 11] It is the flow chart which shows the cursor switch interruption routine of this example. 
[Drawing 1 2] It is the flow chart which shows the display switch interruption routine of this example. 
[Drawing 13] It is drawing showing an example of the creation face image of this example. 
[Description of Notations] 

1 CPU (Face Image Creation Means, Age Difference Output Means, the Face Description Data Origination Means) 

2 The Description Switch 

3 Cursor Switch 

4 Display Switch 

5 Age Input Key (Assignment Means) 

6 Program ROM 

7 Work Piece RAM 

8 Parts Screen ROM (Parts Pattern Storage Means, Face Image Data Storage Means, Age Data Storage Means, the 
Face Description Data Storage Means) 

9 VRAM 

10 Table ROM (the Face Description Data Storage Means) 

11 Display (Display Means) 

11 A Printing section (printing means) 

[Translation done.] 
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* NOTICES * 



JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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[Proposed Amendment] 

[Document Name] Specification 

[Title of the Invention] Face image listing device 

[Claim(s)] 

[Claim 1] A parts image storage means by which each parts image showing a face image is memorized, 

A face description data storage means by which match with the data about age and the face description data are 

memorized. 

An assignment means to specify the data about age. 

The face image listing device characterized by to have a face image creation means reads the face description data 

corresponding to the data about the age specified by this assignment means from said face description data-storage 

means, reads the parts image which corresponds from said parts image storage means according to this face 

description data of that and create a face image combining each [ these ] parts image. 

[Claim 2] A face image storage means to memorize the face image constituted combining each parts image, 

An age storage means to memorize the data about the age corresponding to the face image memorized by this face 

image storage means, 

A face description data storage means to memorize the face description data according to age, 
An assignment means to specify the data about age, 

An age difference output means to output age difference data based on the data about the age memorized by these 
specified tbe data and said age storage means if the data about age are specified by this assignment means, 
if a face image is read from said face image storage means and a basic face image is created — being also alike — 
It is based on the face description data memorized by the age difference data outputted from said age difference 
output means, and said face description data storage means. The face image listing device characterized by having a 
face description data origination means to change the face description data memorized by said face description data 
storage means, to correct the face image which is to said base based on this changed face description data, and to 
create a new face image. 

[Claim 3] A parts image storage means by which two or more parts images showing a face image are memorized by 
matching with the data about age, 

An assignment means to specify the data about the age of a face image to create. 

The face image listing device characterized by having a face image creation means to read each parts image 
corresponding to the data about the age specified by this assignment means from said parts image storage means. 
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and to create a face image combining each of this read parts image. 

[Claim 4] The 1st display-control means on which the 1st face image which consists of combination of two or more 
parts images is displayed. 

An assignment means to specify the data about age, 

A face image creation means to replace at least one parts image in the 1st face image currently shown by control of 
said 1st display-control means based on the data about the age specified by this assignment means, and to create 
the 2nd face image corresponding to the data about said specified age, 

The face image listing device characterized by having the 2nd display-control means on which the 2nd face image 
created by this face image creation means is displayed. 

[Claim 5] The 1st display-control means on which the 1st face image is displayed, and an assignment means to 
specify the data about age, 

The face image listing device characterized by having the 2nd display-control means on which the 1st face image 
currently shown by control of said 1st display-control means is changed into the 2nd face image corresponding to 
the data about the age specified by said assignment means, and this 2nd changed face image is displayed. 
[Claim 6] Said face description data storage means is a face image listing device according to claim 1 or 2 
characterized by having memorized whenever [ aspect ratio / of a face /, height / of an eye /, magnitude / of an 
eye /. number / of a wrinkling /, and retreat / in the hair case ] as face description data according to age. 
[Claim 7] Said assignment means is a face image listing device given in either of claims 1-5 characterized by 
specifying at least one of age actual as data about age, and birth dates. 

[Claim 8] A face image listing device given in either of claims 1-3 characterized by having further a display output or 
the output means which carries out a printout for the face image created by said face image creation means. 
[Claim 9] Said face image storage means is a face image listing device given in either of claims 1-3 characterized by 
memorizing the face image about one's face or others* face. 

[Claim 10] Said age data storage means is a face image listing device given in either of claims 1-3 characterized by 
memorizing at least one of of age actual as data about age, a birth date, what year future, and what year after. 
[Claim 1 1] Said face description data-origination means is the face image listing device according to claim 2 
characterized by to perform modification of the parts of a profile according to the aspect ratio of a face, 
modification of the location of an eye. modification of a hairstyle, and the addition of a wrinkling as modification 
processing of the face description data memorized by said face description data-storage means, and to create the 
past face or the anticipation face of the future based on this changed face description data. 
[Detailed Description of the Invention] 
[0001] 

[Industrial Application] When this invention specifies age in detail with respect to a face image listing device, it 
relates to the face image listing device by which a face image suitable of the age is created automatically. 
[0002] 

[Description of the Prior Art] In order to create a face image conventionally, the graphic display using a 
microcomputer is used and the face image is created with this equipment by combining the parts image which is a 
parts pattern with each parts (for example, an eye, eyebrows, opening, etc.) of every [ which constitutes a face ]. 
[0003] 

[Problem(s) to be Solved by the Invention] However, when creating a face image by the conventional graphic display, 
and its face was created in the combination of the parts pattern for every parts, it was very difficult to create a 
face suitable for others' age with the combination of the parts pattern for every parts suddenly at any rate, and it 
had required the long time for creation. Moreover, special skill was needed in order to have created the face suitable 
for others' age. Furthermore, there was a trouble that there were many big differences, by the age grasped as the 
age subjectively grasped from the face image after creating objective. 

[0004] Then, this invention aims at offering the face image listing device which can create a suitable face image 
quickly and easily of age. Moreover, this invention aims at offering the face image listing device which can be 
evaluated objective for the inconsistency of the age subjectively grasped from a face image, and the age grasped 
objective. 
[0005] 

[Means for Solving the Problem] The face image listing device by this invention is equipped with the next 
configuration for the above-mentioned purpose achievement. That is, the face image listing device concerning claim 
1 publication is characterized by having the following. A parts image storage means by which each parts image 
showing a face image is memorized A face description data storage means by which match with the data about age 
and the face description data are memorized A face image creation means reads the face description data 
corresponding to the data about the age specified by assignment means specify the data about age, and this 
assignment means from said face description data-storage means, reads the parts image which corresponds from 
said parts image storage means according to this face description data of that, and create a face image combining 
each [ these ] parts image Moreover, the face image listing device concerning claim 2 is characterized by having the 
following. A face image storage means to memorize the face image constituted combining each parts image An age 
storage means to memorize the data about the age corresponding to the face image memorized by this face image 
storage means A face description data storage means to memorize the face description data according to age, and 
an assignment means to specify the data about age. An age difference output means to output age difference data 
based on the data about the age memorized by these specified tbe data and said age storage means rf the data 
about age are specified by this assignment means, if a face image is read from said face image storage means and a 



http://www4.ipdl.ncip^ 2006/04/28 



3/10 ^— v 



basic face image is created — being also alike — It is based on the face description data memorized by the age 
difference data outputted from said age difference output means, and said face description data storage means. A 
face description data origination means to change the face description data memorized by said face description data 
storage means, to correct the face image which is to said base based on this changed face description data, and to 
create a new face image Moreover, the face image listing device concerning claim 3 is characterized by having the 
following. A parts image storage means by which two or more parts images showing a face image are memorized by 
matching with the data about age An assignment means to specify the data about the age of a face image to create 
A face image creation means to read each parts image corresponding to the data about the age specified by this 
assignment means from said parts image storage means, and to create a face image combining each of this read 
parts image 

[0006] Moreover, the face image listing device concerning claim 4 is characterized by having the following. The 1st 
display-control means on which the 1st face image which consists of combination of two or more parts images is 
displayed An assignment means to specify the data about age Based on the data about the age specified by this 
assignment means, at least one parts image in the 1st face image currently shown by control of said 1st display- 
control means is replaced. A face image creation means to create the 2nd face image corresponding to the data 
about said specified age, and the 2nd display-control means on which the 2nd face image created by this face image 
creation means is displayed 

[0007] Moreover, the face image listing device concerning claim 5 is characterized by having the following. The 1st 
display-control means on which the 1st face image is displayed An assignment means to specify the data about age 
The 2nd display-control means on which the 1st face image currently shown by control of said 1st display-control 
means is changed into the 2nd face image corresponding to the data about the age specified by said assignment 
means, and this 2nd changed face image is displayed 

[0008] Moreover, you may make it said face image data storage means memorize the face image data about its face 
or others' face as a desirable mode. You may make it said age data storage means memorize at least one of of age 
actual as data about age, a birth date, what year future, and what year after. You may make it said face description 
data storage means memorize whenever [ aspect ratio / of a face /, height / of an eye /, magnitude / of an eye /, 
number / of a wrinkling /, and retreat / in the hair case ] as face description data according to age. You may make 
it said assignment means specify at least one of of age actual as data about age, a birth date, what year future, and 
what year after. Said face description data origination means performs modification of the parts of a profile 
according to the aspect ratio of a face, modification of the location of an eye, modification of a hairstyle, and the 
addition of a wrinkling as modification processing of the face description data memorized by said face description 
data storage means, and you may make it create the past face or the anticipation face of the future based on this 
changed face description data. You may make it have further a means to display or print the new face image created 
by said face description data origination means. 
[0009] 

[Function] In invention according to claim 1, if the data about age are specified with an assignment means, a face 
image (for example, its face or others* face) will be automatically created by reading the face description data 
according to the data concerned from the face description data storage means, reading the parts image for every 
parts which corresponds from a parts pattern storage means according to the face description data, and combining. 
Therefore, a suitable face image can be created quickly and easily of the specified age, without needing special skill. 
[0010] By invention according to claim 2, it is a face image (for example, its face or others' face) beforehand. If the 
age at that time is registered and other different age from the age is specified Age difference data are outputted 
from the data about the age memorized by the age data storage means. This age difference data, It is based on the 
face description data memorized by the face description data storage means. The face description data memorized 
by the face description data storage means are changed, a basic face image is corrected based on this changed 
face description data, and a suitable new face image (for example, the past face or the anticipation face of the 
future) is automatically created by that age. Therefore, the face of the past when precision is high, or the 
anticipation face of the future can be created simply and quickly, without needing special skill. 
[0011] 

[Example] Hereafter, the example of this invention is explained with reference to a drawing. Drawing 1 is the block 
diagram showing one example of the face image listing device concerning this invention. In drawing 1. a face image 
listing device is roughly divided and is constituted by CPU1, the description switch 2, the cursor switch 3, the 
display switch 4, the age input key 5, a program ROM 6, a work piece RAM 7, the parts screens ROM8 and VRAM9. 
a table ROM 10, and the display 11. If CPU 1 controls the whole equipment and assignment actuation of the parts of 
a face, the description, etc. is performed by the description switch 2, the cursor switch 3, the display switch 4. and 
the age input key 5, Processing which creates a face image (for example, its face or others* face) is performed by 
reading the face description data according to age data from a table ROM 10, and reading and combining the parts 
pattern for every parts which corresponds from the parts screen ROM 8 according to the face description data 
according to the program stored in the program ROM 6 according to the actuation information. CPU1 has a function 
as a face image creation means. 

[0012] The description switch 2 specifies in order each parts (for example, a hairstyle, the profile of a face, 
eyebrows, an eye, a nose, opening, etc.) which are the switches which specify the description of a face and 
constitute a face. Six pieces are prepared as each parts which constitute a face from this example. About the face 
image displayed on the display 1 1. the cursor switch 3 chooses alternatively each parts (for example, hair, eyebrows, 
an eye. a nose, opening, etc.) which constitute a face. Specifically, parts are chosen by moving the cursor location 
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on a screen (for example, expressed with a flashing condition). In addition, a mouse etc. may be used other than the 
cursor switch 3. Use of a mouse is the same about other switches. 

[0013] The display switch 4 is operated, when display a face image on a display 1 1 and correcting it, or the created 
face image is in a desired condition and it sets as a completion screen. The age input key 5 inputs and specifies the 
data about age, and has age actual as data about age, and a birth date. A ten key is used so that the age input key 5 
can input age or a birth date easily. The age input key 5 constitutes an assignment means to specify the data about 
age. 

[0014] The program ROM 6 stores the control program of CPU1, and the contents are shown in each below- 
mentioned drawing. A work piece RAM 7 is used as a work area in the control which CPU1 performs. The parts 
screen ROM 8 has memorized the parts pattern showing a face image for every parts, and constitutes a parts 
pattern storage means. Here, an example of the parts pattern for every parts memorized on the parts screen ROM 8 
is shown like drawing 2. In drawing 2, there are various kinds of things which constitute a face as a parts class (N) of 
face. In this case, as a parts class (N) of face, a hairstyle and (N) =2 are prepared for the profile of a face and two 
or more sorts of (N) =3 are prepared for (N) =1 for an eye and (N) =4 to call it a supercilium. In addition, a thing 
called a nose and opening is prepared not only for the example which showed the parts class (N) to drawing 2 but 
for others. Moreover, other parts classes (N) may be prepared. 

[0015] if a parts pattern is the deformation mode (it has the description according to age especially) of each parts, 
and it is the example of drawing 2, for example, its attention is paid to the hairstyle of the male of (N) =1 on the 
other hand — as parts pattern NO. of this hairstyle — [01], [02], and [03] ..... as — corresponding to various kinds 
of types, two or more sorts of things are prepared beforehand, and are memorized on the parts screen ROM 8. It is 
arranged so that age may go up, as parts pattern NO. becomes large. Similarly, each parts pattern is beforehand 
prepared also about the profile of a face, the eye, and the supercilium. Moreover, about each parts pattern, there is 
a thing as the variation beforehand prepared further, and memorized, for example, shown in drawing 3 as a variation 
of the profile pattern of parts pattern NO. [03]. In drawing 3, there are 16 kinds of each profile patterns from [A-11] 
to [A-44], and these have various kinds of variations according to the actual condition that the profile of various 
faces exists. 

[0016] When VRAM9 creates a face image, the creation image is memorized per 1 screen, and semiconductor 
memory is used as VRAM9, for example. A table ROM 10 memorizes the face description data according to age, and 
constitutes the face description data storage means. As face description data according to age, there is whenever 
[ aspect ratio / of a face /, height / of an eye /, magnitude / of an eye /, number / of a wrinkling / and retreat / in 
the hair case ] etc. When the face description data memorized by the table ROM 10 are explained concretely, there 

is a thing as shown, for example in drawing 4 such as a wrinkling of an outer canthus, a wrinkling of a frame, and 

a wrinkling of a cheek, has been arranged as parts which express the description of a face with drawing 4 to an axis 
of ordinate, 5 years old of age were divided into the axis of abscissa one by one from each 30 years old, and the 
description to 100 years old is arranged. And when its attention is paid to the wrinkling of an outer canthus, for 
example, there is no wrinkling of an outer canthus at the age of 30, but the description (in this case, wrinkling of an 
outer canthus) of a face according to age is beforehand memorized so that the wrinkling of an outer canthus may 
increase, as age goes up. In addition, not only an example as shown in drawing 4 but other examples are sufficient as 
the description of a face according to age. 

[001 7] A display (display means) 11 is in the middle of creation, displays the face image when choosing each parts, 
or displays the completed face image, displaying the image by which creation processing is carried out and 
delivering and receiving data between VRAMs9 by CPU1. The display 1 1 has TV display 7 in order to display an 
image. In addition, the part which displays an image does not have not only a TV display but the monitoring device of 
dedication or CRT, and may display an image with liquid crystal, such as LCD. Or what is used also [ applications / 
other ] may be used. 

[0018] Next, an operation is explained. Drawing 5 is a flow chart which shows the main program of face image 
creation processing. A start of this program performs initial setting at step S10 first. In initial setting, clearance of 
various registers and work pieces RAM7 and VRAM9, initialization of a subroutine, reset of a flag, etc. are 
performed. Subsequently, a pointer M1 is cleared to [0] at step S12. A pointer M1 is used as an object for the 
assignment when inputting information, such as the description of a face, and age, and the value is stored in the 
register with which it corresponds in CPU1. 

[0019] Subsequently, the contents of VRAM9 are displayed on a display 1 1 at step SI 4. Thereby, it is for example, 
in the middle of creation, and the face image and the completed face image when choosing each parts are displayed 
on a display 11. And henceforth, it stands by to this step S14. and required processing is performed based on the 
interruput signal from each switch at this time. That is, all processings when choosing each parts etc. are performed 
by the interruption routine shown below. 

[0020] Drawing 6 is a flow chart which shows the description switch interruption routine. If the description switch 2 
is operated, it will shift to this description switch interruption routine. If it shifts to this interruption routine, only [1] 
will increment a pointer M1 at step S20 first. Subsequently, it distinguishes whether a pointer Ml is equal to [9] at 
step S22. Here, since there are eight pieces as face description data showing the description of a face, a pointer Ml 
is compared with [9] for judging whether it was set to [9] which is a value exceeding eight pieces. 
[0021] If a pointer Ml is not equal to [9], it progresses to step S26 and the contents of screen data are transmitted 
to VRAM9 by making the data of the address in a work piece RAM 7 (M1+OFFSET1) into a start address. For 
example, at the time of M 1=1 (1+OFFSET1), the data of an address serve as a start address, and the contents of 
the screen data of a work piece RAM 7 are transmitted to VRAM9. 
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[0022] Here, as shown in a work piece RAM 7 at drawing 7, various kinds of required data are mainly (OFFSET 5+2) 
temporarily stored in before an address from an address (OFFSET 1+1). For example, the data as which the area 
which makes an address (OFFSET 1+1) the address is specified by the pointer M= 1 and which become ADD1 are 
stored, and this data corresponds to the address for every parts memorized on the parts screen ROM 8. The data 
as which the area which makes an address (OFFSET 1+7) the address is specified by the pointer M= 7 and which 
become ADD7 are hereafter stored by similarly storing the data as which the area which makes an address 
(OFFSET 1+2) the address is specified by the pointer M= 2 and which become ADD2. Even the data which are finally 
specified by the pointer M= 8 at least and which become ADD8 are stored. 

[0023] if other area of a work piece RAM 7 is explained — an address (OFFSET 2+1) and an address (OFFSET 2+2) 
— the data corresponding to a cursor location in .... are stored. (OFFSET 3+1) an address and an address (OFFSET 
3+2) .... is y register and the data about age are stored. (OFFSET 4+1) an address and an address (OFFSET 4+2) — 
the data with which .... expresses the description of a face are stored. Data concerning [ the area which makes an 
address (OFFSET 4+1) the address ] a hairstyle are stored, and. specifically, the sex parameter which distinguishes 
a male or a woman is stored in the most significant bit (part shown by a) of data. A sex parameter is 1 bitwise, 
expresses a male at the time of [1], and expresses a woman at the time of [0]. 

[0024] Moreover, among the area which makes an address (OFFSET 4+1) the address, the data about a hairstyle are 
stored in the bit field b by the side of a high order (high-order-bit group), and the description data according to age 
are stored in it about a hairstyle in the bit field c by the side of low order (lower bit group) among these area. 
[0025] (OFFSET 4+2) Data concerning [ the area which makes an address the address ] the profile of a face are 
stored, and a sex parameter is stored in most significant bit [ of data ] a. (OFFSET 4+2) Among the area which 
makes an address the address, the data about the profile of a face are stored in the high-order-bit group b, and the 
description data according to age are stored in it about the profile of a face at the lower bit group c among these 
area. (OFFSET 4+3) Data concerning [ the area which makes an address the address ] an eye are stored, and a sex 
parameter is stored in most significant bit [ of data ] a. (OFFSET 4+3) Among the area which makes an address the 
address, the data about an eye are stored in the high-order-bit group b, and the description data according to age 
are stored in it about an eye at the lower bit group c among these area. 

[0026] Hereafter, data (for example, a nose, opening, etc.) are stored in condition that data concerning [ the area 
which makes an address (OFFSET 4+4) the address similarly ] a supercilium are stored, one by one. In addition, 
according to age, the mode which three kinds, the hairstyle and profile which were mentioned above, and an eye, 
have a remarkable change, therefore changed as description data according to age according to age about these 
three kinds (a hairstyle, a profile, eye) is stored as description data among the description parts of a face. (OFFSET 
5+1) an address and an address (OFFSET 5+2) — the data with which .... expresses the wrinkling of a face are 
stored. The data which carry out Seki to the wrinkling of an outer canthus are stored in the area which specifically 
makes an address (OFFSET 5+1) the address, the data which carry out Seki to the wrinkling of a frame are stored in 
the area which makes an address (OFFSET 5+2) the address, and the data which carry out Seki to the wrinkling of a 
cheek are stored in the area which makes an address (OFFSET 5+3) the address. 

[0027] Now, it is although the data of an address serve as a start address at the time of pointer M1=1 (1+OFFSET1) 
and the contents of the screen data of a work piece RAM 7 are transmitted to VRAM9, as mentioned above, for 
example. At this time, the data of the address in a work piece RAM 7 (1+OFFSET1) are ADD1, and those contents 
are one of the screens for every parts memorized on the parts screen ROM 8 as shown in drawing 8. In drawing 8, 
the screen data corresponding to the address of ADD1 are a screen which chooses sex, therefore at the time of 
M1=1, a screen as shown in drawing 9 (a) corresponding to ADD1 appears, and the screen to which one of 
assignment of [01]:males or [02]:woman is urged appears. 

[0028] Similarly, in drawing 8, the screen data corresponding to the address of ADD2 are a screen which chooses a 
hairstyle, for example, the amount of hair is rich and divides 73, and the amount of [02] of hair is thin, and [01] is 

divided 73, and has become like The screen to which selection of a hairstyle is urged as shown in drawing 9 (b) 

corresponding to this ADD2 and which carries out a screen appears. The screen data corresponding to the address 
of ADD3 are a screen which chooses the profile of a face, for example, have become like [01], [02], and ..... Although 
illustration is omitted corresponding to this ADD3, the screen to which selection of the profile of a face is urged and 
which carries out a screen appears, the screen where the screen data corresponding to the address of ADD4 
choose an eye — it is — [01] — an eye — a round shape — an eyelid with a fold and [02] — an eye — an egg 

shape and [03] — an eye — a fox — an egg as — it has become. [ for example, ] The screen to which selection 

of the form of an eye is urged as shown in drawing 9 (c) corresponding to this ADD4 and which carries out a screen 
appears. 

[0029] The screen data corresponding to the address of ADD5 are a screen which chooses a supercilium, for 
example, as for [01], a form becomes [ a supercilium ] for three months, and. as for [02]. ****** has become [ the 

supercilium ] like a ** type and The screen to which selection of the form of a supercilium is urged as shown in 

drawing 9 (d) corresponding to this ADD5 and which carries out a screen appears. The screen data corresponding to 

the address of ADD6 are a screen which chooses a nose, for example, have become like [01], [02], and Although 

illustration is omitted corresponding to this ADD6, the screen to which selection of a nose is urged and which 
carries out a screen appears. The screen data corresponding to the address of ADD7 are a screen which chooses 

opening, for example, have become like [01], [02], and Although illustration is omitted corresponding to this 

ADD7, the screen to which selection of opening is urged and which carries out a screen appears. Moreover, although 
the screen data corresponding to the address of ADD8 are a screen which demands the input of age and illustration 
is omitted corresponding to this ADD8, the screen to which the input of the age from the age input key 5 is urged 
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and which carries out a screen appears. 

[0030] A return will be carried out if it passes through processing of return and step S26 to explanation of drawing 6 
again. And the same processing will be repeated if it becomes the following description switch interruption routine. If 
a pointer M1 is first incremented at step S20 and a pointer Ml becomes equal to [9] at step S22 at this time, it 
progresses to step S24. and a pointer M1 will be returned to [1] and it will progress to step S26 after that Thus, if 
the pointer Ml is incremented [1] every whenever the description switch 2 is operated, and Pointer M becomes 
equal to [9], returning a pointer Ml to [1] again will be performed. Therefore, the contents of screen data are 
transmitted to VRAM9 by making the data of the address (M1+OFFSET1) of the work piece RAM 7 corresponding to 
pointer M1=1 into a start address, and whenever the description switch 2 is operated, [1] every increment of the 
pointer M1 is carried out, and henceforth, the contents of the screen data of an address (M1+OFFSET1) are 
transmitted to VRAM9. and are displayed on a display 11. 

[0031] Whenever the description switch 2 is operated, the contents of every screen data change, as shown in 
drawing 9. That is, if the description switch 2 is operated, it will shift to the description switch interruption routine, 
and the screen shown in drawing 9 will appear each time. The operator will choose the description of a face about 
sex, a hairstyle, an eye. a supercilium etc., looking at the screen shown in this drawing 9. 

[0032] Drawing 10 is a flow chart which shows an age switch interruption routine. If the age input key 5 is operated, 
it will shift to this age switch interruption routine. If it shifts to this interruption routine, the age data first inputted 
into y register by actuation of the age input key 5 at step S50 are stored. For example, if age is inputted as 30 years 
old, the age data [30] are stored in y register. Subsequently, the contents (namely, age data) of the y register are 
written in the address (OFFSET3) of a work piece RAM 7 at step S52. Subsequently. Pointer M is set to [1] at step 
S54. Since a hairstyle corresponds in a pointer M= 1 and a profile and M= 3 correspond like an eye and .... in M= 2, 
Pointer M is set to [1] at step S54 for choosing description data called a hairstyle as the beginning, and 
subsequently choosing the description data (for example, parts pattern) according to age as the condition of a 
profile one by one. 

[0033] Subsequently, it progresses to step S56 and distinguishes whether Pointer M is the range of [1] - [3]. When 
Pointer M is in the range of [1] - [3], it judges whether it is the routine which chooses a hairstyle, a profile, and the 
description data of an eye as description data of a face. Description data called these hairstyles, a profile, and an 
eye are because the need of making it changing corresponding to age is large. When it is the routine which it is in 
the range of [1] - [3] at the time M of YES, i.e., a pointer, at step S56, and chooses a hairstyle, a profile, and which 
description data of an eye. it progresses to step S58 and the contents of the y register are changed on the Mth 
table. For example, when Pointer M is the routine which chooses the description data of a hairstyle by [1], the 
contents of the y register are changed on the 1st table. Since the description data (for example, parts pattern) of a 
hairstyle according to age are contained in the 1st table, it is changed into the parts pattern of a hairstyle according 
to the age (the contents of the y register) when it was inputted at this time. 

[0034] Subsequently, the data (parts pattern) changed at step S60 are stored in the lower bit group c of the area 
which makes an address (OFFSET4+M) the address. For example, when Pointer M is the routine which chooses the 
description data of a hairstyle by [1], the parts pattern of a hairstyle according to age is stored in the lower bit 
group c. Thereby, it becomes possible to display the description corresponding to age about a hairstyle. Similarly, 
when Pointer M is the routine which chooses the description data of the profile of a face by [2], the parts pattern of 
a profile according to age is stored in the lower bit group c. Moreover, when Pointer M is the routine which chooses 
the description data of an eye by [3], the parts pattern of an eye according to age is stored in the lower bit group c. 

[0035] Subsequently, it distinguishes whether Pointer M was incremented at step S61, and Pointer M was set to [7] 
at step S62. This judges whether selection of a hairstyle, a profile, an eye, and all six description data of .... was 
completed as description data of a face. If it is not M= [7], it will return to step S56 and the same loop formation will 
be repeated. And if Pointer M is in the range of [4] - [6] at step S56 when there is no pointer M in the range of [1] 
- [3] namely, it will branch to step S64. It becomes the processing to the description data of a face without the 
need of making it changing like a comparison of those other than a hairstyle, a profile, and an eye corresponding to 
age at this time. Therefore, at step S64, a predetermined value is stored in the lower bit group c of the area which 
makes an address the address (OFFSET4+M). A predetermined value is stored because description data other than 
a hairstyle, a profile, and an eye are fixed to a fixed condition. For example, when Pointer M is the routine which 
chooses the description data of a supercilium by [4], the parts pattern of the supercilium of a fixed configuration is 
stored in the lower bit group c irrespective of age. Subsequently. Pointer M is incremented at step S61. and step 
S62 is distinguished. Thus, this routine will be ended, if the above-mentioned loop formation is repeated and it 
becomes M= [7] until it becomes M= [7]. 

[0036] Drawing 1 1 is a flow chart which shows a cursor switch interruption routine. If the cursor switch 3 is 
operated, it will shift to this cursor switch interruption routine. If it shifts to this interruption routine, it will 
distinguish whether image data is under display at step S80 first (for example, it judges with a display flag). This is 
because cursor has not appeared if it does not judge whether a certain screen is displayed on the display 11 and 
the screen is not displayed. Therefore, if image data is not [ be / it ] under display, the return of this routine will be 
carried out. 

[0037] On the other hand, when image data is under display, it progresses to continuing step S82, and the data of 
the address (M+OFFSET2) of a work piece RAM 7 are changed according to a cursor location. (OFFSET2) Since an 
address stores the data corresponding to a cursor location, the data of an address (OFFSET 2+1) are changed 
according to a cursor location about a hairstyle at the time of M= 1, for example. Moreover, the data of an address 
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(OFFSET 2+2) are changed according to a cursor location about a profile at the time of M= 2. For example, in order 
to choose a parts pattern, when the cursor switch 3 is operated, one of the variations of various kinds of parts 
patterns about a profile as shown in drawing 2 is chosen by the car sol. 

[0038] Subsequently, the display of a cursor location is changed at step S84. Thereby, when the cursor switch 3 is 
operated and moved, the display position is changed and it is shown in a screen. Subsequently, it distinguishes 
whether Pointer M is [1] at step S86. That is, it distinguishes whether it is the screen which judges sex. It 
distinguishes whether it progresses to step S88 and the data of an address (OFFSET2+M) express a man at the 
time of M= [1]. When it is a thing showing a man, it returns to N= 1 at step S90 first N is a sex pointer. This is for 
carrying out sequential increment of the sex pointer N from the area corresponding to the minimum value, i.e., 
(OFFSET 2+1), an address. (OFFSET4+M) The sex parameter with which the data with which an address expresses 
the description of a face are stored, and distinguish a male or a woman to most significant bit MSB (part shown by 
a) of the data is stored. A sex parameter is 1 bitwise, expresses a male at the time of T, and expresses a woman 
at the time of "0." 

[0039] Subsequently, it progresses to step S92 and MSB of the data of an address (OFFSET4+N) is set to "1." 
Since it is N= 1 at this time, MSB of the data of an address will be set to "1" first (OFFSET 4+1). Subsequently, the 
sex pointer N is incremented at step S94. This is set to N= 2. Subsequently, it distinguishes whether it was set to 
N= 7 at step S96. N= 7 is judged for setting the MSB to "1" to the maximum address of an address (OFFSET4+N). 
Since it is not N= 7, it returns to step S92 and the same processing is repeated this time. Therefore, since it is N= 2 
shortly, MSB of the data of an address (OFFSET 4+2) is set to "1." the following — the same — carrying out — an 
address (OFFSET 4+3) and ... (OFFSET 4+6) — MSB of each data of an address is set to "1", respectively. 
[0040] And if set to N= 7 at step S96. this cursor switch interruption routine will be ended and a return will be 
carried out to a main program, the time of on the other hand Pointer M not being [1] at step S86 — step S106 — 
jumping — the contents of the address (OFFSET2+M) — {(OFFSET4+(M-1)} it transmits to the high-order-bit group 
b except MSB of the data of an address.) By this, the contents of data of the location specified by the cursor 
switch 3 will be transmitted to the area which stores the description data of a face. If it passes through step S106, a 
cursor switch interruption routine will be ended and a return will be carried out to a main program. Moreover, when it 
is what the data of the time of NO, i.e., (OFFSET2+M), an address, do not express a man with step S88, and 
expresses a woman, it progresses to step S98 and the sex pointer N is returned to N= 1. This is for carrying out 
sequential increment of the sex pointer N from the area corresponding to the minimum value, i.e., (OFFSET 2+1), an 
address. 

[0041] Subsequently, MSB of the data of an address (OFFSET4+N) is set to "0" at step S100. Since it is N= 1 at 
this time. MSB of the data of an address will be set to "0" first (OFFSET 4+1). Subsequently, the sex pointer N is 
incremented at step S102. This is set to N= 2. Subsequently, it distinguishes whether it was set to N= 7 at step 
S104. N= 7 is judged for setting the MSB to "0" to the maximum address of an address (OFFSET4+N). Since it is 
not N= 7, it returns to step S100 and the same processing is repeated this time. Therefore, since it is N= 2 shortly, 
MSB of the data of an address (OFFSET 4+2) is set to "0." the following — the same — carrying out — an address 
(OFFSET 4+3) and ... (OFFSET 4+6) — MSB of each data of an address is set to "0", respectively. And if set to N= 
7 at step S104. this cursor switch interruption routine will be ended and a return will be carried out to a main 
program. 

[0042] Drawing 12 is a flow chart which shows a display switch interruption routine. If the display switch 4 is 
operated, it will shift to this display switch interruption routine. If it shifts to this interruption routine, a display flag 
will be first reversed at step S150. Therefore, a display flag is reversed whenever the display switch 4 is operated. 
For example, at first, if a display flag is "0" and it is operated, a display flag will be set to "1" and "0" and "1" will 
be henceforth repeated for every actuation. Thus, it judges whether the display switch 4 was operated to the last 
routine. 

[0043] Subsequently, it distinguishes whether a display flag is "1" at step SI 52. "1" is the case of the first routine 
in a display flag. The screen data which branched to step S154 at this time, set to M1=1, and made the start 
address the contents stored further (OFFSET 1+1) in the address are transmitted to VRAM9. At this time, the data 
of the address in a work piece RAM 7 (OFFSET 1+1) are ADD1, and the screen data corresponding to the address 
of ADD1 are a screen which chooses sex. Therefore, a screen as shown in drawing 9 (a) at first corresponding to 
ADD1 is displayed on a display 11. According to this screen, an operator operates the cursor switch 3 and specifies 
either [01]:males or [02]:woman. If it passes through step SI 54, a return will be carried out to a main program. 
[0044] On the other hand, since a display flag is reversed whenever the display switch 4 is operated after ending the 
first routine, the distinction result of step S152 is set to YES. and progresses to step SI 56 next time. At step S156, 
Pointer M is returned to [1]. Since a hairstyle corresponds in a pointer M= 1 and a profile and M= 3 correspond like 
an eye and .... in M= 2, returning Pointer M to [1] at step S156 chooses the description data of a hairstyle first, and, 
subsequently it is for making sequential selection and displaying the description data (for example, parts pattern) 
according to age from a profile. 

[0045] Subsequently, it distinguishes whether Pointer M is [3] at step S158. M= [3] specifies the description data of 
an eye. Since only an eye has the description of going up according to age and this is inconvenient by having 
displayed as it is, it is for changing the location. Therefore, if it is not M= [3], it will judge that it is not the routine 
which specifies the description data of an eye, and will progress to step SI 60, and the screen data which made the 
start address the contents stored in the address (OFFSET4+M) will be transmitted to VRAM9. At this time, the data 
of the address in a work piece RAM 7 (OFFSET4+M) are area which stores the description data for a face. The face 
image according to description data other than an eye is displayed on a display 11. 
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[0046] Subsequently. Pointer M is incremented at step S162, and it distinguishes whether Pointer M is [7] at step 
S164. This judges whether selection of a hairstyle, a profile, and all six description data of an eye was completed as 
description data of a face. If it is not M= [7], it will return to step S158 and the same loop formation will be 
repeated. If it becomes M= [3] at step SI 58 at this time, processing which branches to step S166 and displays the 
description data of an eye will be performed. That is. at step S166. the contents of 3rd OFFSET are transmitted to 
y register. That is. age data are transmitted. 

[0047] Subsequently, the y-coordinate of the screen data which read the screen data which made the start address 
the contents stored in the address (OFFSET4+M) at step S168 one by one, and were read at step S170 is changed 
based on the contents of the y register, and it transmits to VRAM9. Thereby, about an eye, the location (especially 
y-coordinate location) changes according to age. and a suitable face image is displayed on age by the display 11. 
Generally, if age goes up, since it is in an inclination which the location of an eye goes up, along with it, the location 
of an eye will become the face image corrected according to age. If it passes through step S1 70, it will progress to 
step SI 62. 

[0048] Thus, if the above-mentioned processing is repeated in the range of [1] - [6] and Pointer M becomes M= [7] 
at step S164, it will progress to step SI 72. At step SI 72. it distinguishes whether the value of y register is smaller 
than [30]. This judges whether assignment of age is less than 30 years old. If age is less than 30 years old, since 
possibility that a wrinkling is in a face is low, this routine is ended and a return is carried out to a main program. On 
the other hand, at step S172, the value of y register is more than [30], and when assignment of age is 30 or more 
years old, it progresses to step S174. At step S174. the y-coordinate of the screen data which read the screen data 
which made the start address the contents (namely, wrinkling of an outer canthus) stored in 5th OFFSET one by 
one, and were read at step SI 76 is changed based on the contents of the y register, and it transmits to VRAM9. 
Thereby, about the wrinkling of an outer canthus, a number and its location (especially y-coordinate location) 
change according to the age of 30 or more years old less than 40 years old, and the face image which has the 
wrinkling of a suitable outer canthus of age is displayed on a display 1 1. if age goes up and the number of the 
wrinkling of an outer canthus will generally increase — being also alike — since it is in the inclination for the 
location of the wrinkling of an outer canthus to change, it becomes the face image by which the number and location 
of a wrinkling of an outer canthus were corrected along with it. 

[0049] Subsequently, it progresses to step S178 and distinguishes whether the value of y register is smaller than 
[40]. This judges whether assignment of age is less than 40 years old at the age of 30 or more. If age is less than 40 
years old. possibility that a wrinkling is in a frame is higher than 30 years old. but since there are few wrinklings 
compared with 50 years old. wrinkling processing of a frame is performed in 30 years old - 40 years old this time. 
This routine is ended at step S1 78 at the time of YES, i.e., when assignment of age is 40 or more years old. and a 
return is carried out to a main program. On the other hand, when assignment of age is less than 40 years old at the 
age of 30 or more, the screen data which made the start address the contents (namely, wrinkling of a frame) which 
progressed to step S180 and were stored in the address (OFFSET 5+1) are transmitted to VRAM9. Thereby, about 
the wrinkling of a frame, the number changes according to the age of 30 or more years old less than 40 years old, 
and the face image which has the wrinkling of a suitable frame of age is displayed on a display 11. Generally, if age 
goes up. since it is in the inclination for the number of the wrinkling of a frame to increase, it will become the face 
image by which the number of the wrinklings of a frame was corrected along with it. 

[0050] Subsequently, it progresses to step S182 and distinguishes whether the value of y register is smaller than 
[50]. This judges whether assignment of age is less than 50 years old at the age of 40 or more. If age is less than 50 
years old, possibility that a wrinkling is in the cheek of a face is higher than 40 years old, but since there are few 
wrinklings compared with 60 years old, wrinkling processing of a cheek is performed in 40 years old - 50 years old 
this time. This routine is ended at step SI 82 at the time of YES, i.e., when assignment of age is 50 or more years 
old. and a return is carried out to a main program. On the other hand, when assignment of age is less than 50 years 
old at the age of 40 or more, the screen data which made the start address the contents (namely, wrinkling of a 
cheek) which progressed to step S184 and were stored in the address (OFFSET 5+2) are transmitted to VRAM9. 
Thereby, about the wrinkling of a cheek, the number changes according to the age of 40 or more years old less than 
50 years old, and the face image which has the wrinkling of a suitable cheek of age is displayed on a display 11. 
Generally, if age goes up. since it is in the inclination for the number of the wrinkling of a cheek to increase, it will 
become the face image by which the number of the wrinklings of a cheek was corrected along with it. If it passes 
through step SI 82. this routine will be ended and a return will be carried out to a main program. 
[0051] Thus, at this example, if a power source is switched on to this equipment while an early face image is 
displayed on a display 1 1, carries out based on the image and corrects to it at first, the face image of 30 years old 
of arbitration (basic face image) will be created and displayed in the combination of each parts pattern by manual 
selection. An example of the face image of 30 years old is shown like drawing 13 (a), and is using the male face 
image as the model here. Then, if the age input key 5 is operated, for example, the age of 10 years old is inputted, 
among each parts of the face image (basic face image) of 30 years old, the parts pattern of an eye moves to the 
location of the bottom which responded to 10 years old. it will carry out [ that a hairstyle is changed into the 
hairstyle according to 10 years old, etc. and ], and a suitable face image will be automatically created by the face of 
10 years old as shown in drawing 13 (d). 

[0052] Moreover, when the age input key 5 is operated, for example, the age of 40 years old is inputted, it is, The 
parts pattern of an eye moves to the upper location a little among each parts of the face image (basic face image) 
of 30 years old. The wrinkling of an outer canthus is added (the location of an outer canthus is also moved a little), a 
hairstyle is changed into the hairstyle according to 40 years old, it carries out [ that the wrinkling of the 
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circumference of opening is added further, etc. and ], and a suitable face image is automatically created by the face 
of 40 years old as shown in drawing 13 (b). 

[0053] As the example which age went up with great force on the other hand If the age input key 5 is operated, for 
example, the age of 65 years old is inputted The parts pattern of an eye moves to the upper location further among 
each parts of the face image (basic face image) of 30 years old. The wrinkling of an outer canthus is added further 
(the location of an outer canthus is also moved), and a hairstyle is changed into the hairstyle according to 65 years 
old, and it carries out [ that the wrinkling of the circumference of opening is added further, etc. and ], and a suitable 
face image is automatically created by the face of 65 years old as shown in drawing 13 (c). 
[0054] Therefore, a suitable face image can be created quickly and easily of age, without needing special skill. 
Moreover, an inconsistency with the age grasped as the age subjectively grasped from the created face image 
objective can be evaluated objective, in addition, by carrying out the partition by sex, even if it boils and attaches a 
female face, the face image according to age can be automatically created by the same processing. Moreover, even 
if a face image may be its face or is others* face, it can completely create the face image according to age 
automatically similarly. Furthermore, the face image according to age is displayed by the display 11, and also printing 
section 1 1 A is prepared, and you may make it print in a label tape, a regular paper, etc. by this printing section 1 1A. 
[0055] 

[Effect of the Invention] If the data about age are specified with an assignment means according to invention 
according to claim 1, A suitable face image can be created quickly and easily of the specified age, without needing 
special skill, since the face image (for example, its face or others* face) is creating automatically by reading the face 
description data according to the data concerned from the face description data storage means, and reading and 
combining each parts image which corresponds from a parts image storage means according to the face description 
data. 

[0056] According to invention according to claim 2, it is a face image (for example, its face or others* face) 
beforehand. If the age of the face is registered as a basic face image and other different age from the age is 
specified Age difference data are outputted from the data about the age memorized for the age data storage means. 
It is based on the face description data memorized for this age difference data and the face description data 
storage means. The face description data memorized for the face description data storage means are changed, and 
a basic face image is corrected based on this changed face description data. A new face image suitable of that age 
The face. of the past when the precision relevant to a basic face is high, or the anticipation face of the future can be 
created simply and quickly, without needing special skill, since he is trying to create automatically for example, (the 
past face or the anticipation face of the future). Moreover, if the data about the age of a face image to create are 
specified according to invention according to claim 3, each parts image corresponding to the data about this 
specified age can be read from a parts image storage means, and a face image can be created quickly and easily 
with a face image creation means combining each of this read parts image, moreover — if according to invention 
according to claim 4 the data about age are specified after displaying the 1st face image which consists of 
combination of two or more parts images Based on the data about this specified age, at least one parts image in the 
1st face image already displayed can be replaced, the 2nd face image corresponding to the data about said specified 
age can be created, and this 2nd created face image can be displayed. Moreover, according to invention according 
to claim 5, after displaying the 1st face image, the 1st face image already displayed to specify the data about age 
can be changed into the 2nd face image corresponding to the data about said specified age, and this 2nd changed 
face image can be displayed. 
[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of one example of the face image listing device concerning this invention. 
[Drawing 2] It is drawing showing an example of the parts pattern for every parts memorized on the parts screen 
ROM of this example. 

[Drawing 3] It is drawing showing an example of the variation of the profile pattern of this example. 
[Drawing 4] It is drawing showing an example of the face description data according to the age of this example. 
[Drawing 5] It is the flow chart which shows the main program of face image creation processing of this example. 
[Drawing 6] It is the flow chart which shows the description switch interruption routine of this example. 
[Drawing 7] It is drawing showing an example of the data storage area of the work piece RAM of this example. 
[Drawing 8] It is drawing showing an example of the screen data for every parts memorized on the parts screen 
ROM of this example. 

[Drawing 9] It is drawing showing an example of the display screen of this example. 
[Drawing 10] It is the flow chart which shows the age switch interruption routine of this example. 
[Drawing 11] It is the flow chart which shows the cursor switch interruption routine of this example. 
[Drawing 12] It is the flow chart which shows the display switch interruption routine of this example. 
[Drawing 13] It is drawing showing an example of the creation face image of this example. 
[Description of Notations] 

1 CPU (Face Image Creation Means. Age Difference Output Means, the Face Description Data Origination Means) 

2 The Description Switch 

3 Cursor Switch 

4 Display Switch 

5 Age Input Key (Assignment Means) 

6 Program ROM 

7 Work Piece RAM 
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8 Parts Screen ROM (Parts Image Storage Means, Face Image Data Storage Means, Age Data Storage Means, the 
Face Description Data Storage Means) 
• 9 VRAM 

10 Table ROM (the Face Description Data Storage Means) 

11 Display (Display Means) 

1 1 A Printing section (printing means) 

[Translation done.] 
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1 

^a£, 

*E«^aa*e>R*aju ^^ffi^mx-^tcjc^TW 

£3, b*^*^ aiRw«ilSS:EttU-C^-5r 
»»i:-t-6BI**lE«<o*IBflfcf^fiR»« c 

imxm 4 ] nEaBttf^jiK^Rd * o t«sjs s 

<h i Ett0>*mttffrft3SB. 

z <d mm mir- * Ett^&KE* $ *t-o ^MUffi^- 

^lc^jCL^c¥»fcBI^6-r-^SrEti't-'5¥fifi7 :f -^ 
E***i:, 

k H-r 5 x - * & fit^ir -5 m ^a t . 

b. * (D^ifey* - ? b , fflE¥»^-*Ett^ai-Ett 

*Ett^a(wEtt£;h,T^SM»»^--* 4: lc»<5t> 
T. mE«»»f*-^'E«*S^E»*ix-C^««4»» 

•nHfeftoftSB. 
[»**7J ffiE^ft^-^Ett^att* ^FlftfcBBi- 



(2) ^mw-e - 3 3 3 0 0 5 

2 

<o5v>4< bi> i^*&fe-tz>zb*&mb-rz>m& 
im#js8 1 wrEMWra^-^Efs^att. ^sjmcjs 

[»*3B9] (mE»e*a«:. ^KBi-r^x-* b 

[»*sio] WE«»«f-^Mfatt, tfrE® 
»«^-*Eii*a«!:EigaFtLT^*m»«^-*o* 

**WfgS^Mt6i Sr«Fa^t6l«*5 5 E«c 
0MH*ffrftlKB. 

[8»*«i l] WE«»«7 f -^f^ric^aJwJ:oTf^ 

[0 0 0 1] 

Bife^eibnicf^A$tt5fliiiftffAttB^n-r6. 

[0 0 0 2] 
[0 0 0 3] 

-yn<D'<-y'<?-^<Dm&^x*¥<F$L-tZ>m!&nb 
[0004] *zx*$twn. ^fifsictsiCL^jSiBte^ 

A^ai>**««lcffffi^tB*fi®«fffiK36BS:««"r 
[0 0 0 5] 

50 [mm*f$&;-rz>itito<o^m ±Ei«a*<ofc«), » 
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3 

«#a^-*E«4Maa*e>»*aju -t^ffi^a^-* 
icjfc i: x wib^- ^ * - >E«^»a* e> ttfc-r z> < 

fBMftifc, @<DA#£, Lfc><0*»* iil&<o^ 

4<^tio^t5J:5lcLttJ:^, iifrEiifrEgt 

[0007] n^sett^wiwjc^jfiiittf^AasB 
nmmfoT-f&n^mz&j&ztix^zmmi&T-* 

ZtiZk. *:<Dmmy*-* t. iif[E¥ifi^-*E1g^a 
KEttSftT^S^Wl-H-r*^-* t l-S^^¥« 

^Elt^a^feKiiiife^"-^ SrK^a 1X1*^/^1 

£*ifc^6fi^r--*£. JWEfi#a^-*E«^«l::E 

tt^tbT^sK^ax-^ ^so^x. WEffiwa^ 

-^E«*Hr^E«Six-C^-&«1*a^-^*raS3E U 

«fe & » IE u x ft mmm * «y*-r z>m&my f -?fr 

[0 0 0 8] *fc, $f^Lt>iS<!rtT, f»E8iiIi«'7 f 
— *E«^att, e#^fifc5lM2fifiA<0«lwOtNX0> 
■■Hfc^-^'tEttf-rSJ: 9 lMtt)J;P 0 M!E*Bf 
-^EtS^afi, ¥SpI-^-T5x-^ fc LXUBSKD^ 

Etrr* j: 5>KLxt> <ti\ WEawa^-^Eis^a 
^fifit-f&cfc^a^-^ t ^xmnmrnit. @o 

L^(D^:gc. §i68<0^i!S£E1g-r 
5 J: 9lcLTt>J:^o StEftSfStt, ^BM-Bil-*^ 

V>ft< i:t>loSr|g^"r6<t9liiUXt J:v\, WES! 
Wa^-^fl*!***!*, MrEKWK^-^Ett^SfcE 



(3) Si¥6 - 3 3 3 0 0 5 

4 

ttsttxt^fiwa^-^^XJEteat it, «<o««t 

irS<3^xifi*^ai*>6tMi**<o^»KS:^-r5 J: 
9iatt)J:i\ «9IBfi»»f - ^ J: o t 

[0 0 0 9] 

[ftUE] »*SlEtt*>3B9!T-tt\ J§JE^&KJ:9*FI» 

a^-^^ffi^ax-^Ets^a^^K^tHstt, *<z> 
«#a-r - * t x /<- ^ - ^Ets^a^ e» *t*s 

A<£>0i) ^iffijWI-f^J«$tt5o U^ot, Wl*ft££ 

[0 0 10] H#S5Ef(08Wm ^«>«!Hft (« 
e»oM*>5^ttteA^)«) ^^ir#cD^ffii 
£j&s««S*LX:i3!K *tt¥«*»ft6te<fc¥«*IBJ£ 
t5i, ^7 f -^E18^a^E1g^ttXt>-5¥«»wBi 

-*<t, «4*av ? -^E«^a^E«s^x^-6««pa 

^-^fcUU^i^T. «Wa^-*E**«fcE«£*L 
^^S<5^XS*^ft5Klilft*ttjEUX-¥:^»tc*i 

[001 1 ] 

immm j^t, HffiS:#fi«ux*3BM^>iiifi«i^o^ 

^ 7AROM6, !7 — ^ R A M 7 > ^^liROMS, 
V R AM 9 ^ f-y/UROM 1 0^5 ^-t/S-^fflJ 1 1 «t 
ot«^$tl5 0 C PU 1 (i^@^^^$ij^-r5t>^> 
X% 4#a^^^^2, ^-y/M^f^f 3, S^^-f 5/ 

^4, ^- 5 I: J: o t«o^ - y*»tt* ^8 

mmft&ftfrtizk. zn&fpmmzfccx^v ^ 

ROM6(31»itt$ttXt^>^n^7Alcat\ ^Sn^- 
^ CIS C W«r - ^ r - / /UR O M 1 oa>£>§^ 
fflL, ^^®4#aT f --^^t£:i:X/<~-^iljSROM8 7!)> 

so Zh&itzzticx v s mmi& §»^^$>^>^ 
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[0012] wts*^ v?2tem<DftWLZ:m7£i-z>X'< 
(o^n. Ms @, um *mm\zm7£-fzt><Dx~&> 

£*iTt>£ 0 ^-y/Wjyf 3I1S^S1 

fi. ft, P*) &$l-W)\zMR-tZ>h<DX+tb 

[0013] m^^-i nmmiSi^m^^ i i t^m 
TjkZitxmjEistc*) . ftf&^tzmmmf>mm<Dftmx-h 

*f£ $ *l St -5 D ¥»Art*-5l*¥l»l;i|»i-6 

t UTliliia^Sfe, £*M0as*>* o *F-BAt}*—S 

[0 0 14] ^n^7^ROM6(lCPU 1 (DfrJ®J;/n 
£ 0 !7-^RAM7HCPUKDtT^)$Wl:ibH>t!7- 

irom8 {-iEt&$tLr^5^^^- v y^o^>°— y/** — 

/<-^ig (N) £ Lrii0Sr»^i-5#«<Ot<O36S*> 

£<, ::o#<s\ m<os<—yum (n) at, (n) = 

lttSSL (N) = 2fiffi<D|i?|5, (N) =3 fig, 

(n) = 4nm%k\,^\cm&mmm£tix^z>o * 
^-^aig (n) ma 2 Lfc^nrpgib-r, ffejc 
p i><D&mm£tix^z> 9 ate. 

We; (n) = ioMoSSlrf c 

(0gl(0/>-7/^-yNO. tit [0 1], [0 
2] % [03] t^bX 0lZ&m<D*oC7{Z. 

ttfcLxm&mnhvfr^ft&rtbti. ^-7®iRO 

W^tf/<-^^-yNO. [0 3] <7}$§$q$ 



(4) 4$§§¥6 - 3 3 3 0 0 5 

6 

— V<E>'< y m — ->a u-cnia 3 IC^-T J: 5 

(Dfrfrho mZXn [A-l 1] a><b [A-4 4] £-c 

[0016] vram9 nmm&&ftj&-r z> t$\z s * 

<0ffrSi®ffc4r 1 E®*ffir*f5lg-r6t>^X% VRAM9 

romi o^ft^jtcfcawa-r-^sriait-rst^ 

10 X\ MW®T-*td,fe^®$:mj8.'tZ>o *EB\zfcCtzm 
»»f-^iUT(i, MONISM:, gtf>i^£. 

mi o^E«snr^6K«r«7 f -^***»JwgfteB-r 

Tt^o ^LT. WZ-&8R(D LbCf 30 
[ 0 0 1 7 ] ^) 1 lliCPUliao 

xfcj&t&m£tiz>mi&&m7F-rz> t><o-c\ vram9^ 

<, LCD^<Dm&\C£^xm&*m;^-tZ>i><DXt>± 

[0018] m^. Yfrnzmn-rho m 5 fi^©^^ 

R AM 7 . VRAM90^!I7, ^"7 A ^V<^-f^v' 

y^y^S 1 2 -C^>f yfMl ^ [0] IC^ y 7f6o # 

>f^MifHi(0»18, ¥6p^^m^^A^"T5^ #<d 

[00 1 9] ^fs^^S 1 4 T-VRAM9C0I^ 

®&m7F& 1 1 tc^^^it^o mia 9 . w^^^ 
5^ ^(i#^a<5^Ti^Bft*a.a^fr*>tt6 0 
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#i¥6 - 3 3 3 0 0 5 



[o o 2 o J me nftWLx-t y^P\\)]2-^^-^>^^ 
v*m i &• [i] Kw-*f y > h-r^o 

T\ ^f^S22Wy^Mlii5 [9] fc^Lt^* 
S^Sr^JS'J-r&o -^T\ ^y^Ml?: [9] fcfcR 

O-e, 8S«:j@x.fct£Tfc5 [9] icftotzfr&fa&n 

[0 0 2 1 ] #>f^Ml^ [9] iC^L< &tf*Ltf. 
^^S 2 6 i-iiAy-CC7 — ^ R AM 7 (Ml 
+ OFF SET 1) #HWr-^^^^-h7Kl/^^ 
LT®ffiT-^^rt§^VRAM9l:gilt5o W*. 
tf. Ml = l^^lCli (l+OFFSETl) SifeO 

[0 0 2 2] ::t\ >7-^RAM7IIIi|il7 \Z.7jk-f- X 20 
5\Z S (OFFSETl + l) (OFFS 
ET5 + 2) m&^X*<D?£\\Z&m<D<j&mte¥—#fr — &f 
Wfc«HttS*L6o MZ-tfs (OFFSET 1 + 1) 

U^ir^ft-r^o (OFFSETl+2) 

^TK^^^t^xiirit ^-fy^M=2i:«toT^ 

^^5ADD2/^r-^»i^, J^T. (OF 
FSET1 + 7) fi^T Kl/Xtt^xJjTfi, 
V*M= 7 CJ:ct^^6ADD 7 frS^-^fe 
if$£*x5o M < <h fc*tf>f >-*M= 8 J;o 

T^$tl6ADD8 tez>7*-*i£xfe®]£tixb^z> 0 

[0 0 2 3] y — ^ R AM 7 £>{&£)^ y T£rEfc^-f<5 
(O F F S E T 2 + 1 ) (OF F SET 2 + 

2) mm- • • • ^^-y/Wig^^iC-r^T'-^^fe 

*ft£*l5 0 (OFFSET3+1) Si, (OFFSE 
T3 + 2) mm • • • 'liyu^^f, ^(&pKB!-T6 
T — ffcfeffiZriZo (O FFSET4+1) 

(O FFSET4 + 2) #i& .... fijg <7)4#® ^^"T 40 
7-^^^^6 a AfMSfcf*. (OFF SET 4 + 

i) mmzr pisxt-tz*- y ri*. ssicM-rs^— 

^d s »ttSix5, ttgi|'<7*-*l*l ^y hm&X&> 

9. [1] U [0] <7)£ 

"To 

[0 0 2 4 ] ^fc. (OFFSET4 + 1) t»^7K 



[0 0 2 5] (OF F SET4 + 2) #J&£ T K U * £ 
ifft£*L£o (O FFSET4 + 2) fiS^TKU^it 

(O FFSET4 + 3) #M7 Kl/^^t6^y 7 

h a ^ttttSiJ^7^-^3&s»*A*ix6o (OF 
FSET4 + 3) #ifc£T KU* £"f6:^ y T<D b *>_t 

[0 0 2 6 ] J^T, 1^8*1- IT (OFFSET4 + 4) 

(OFFSET5+1) (O FFSET5+2) 

ffcttKI*. (OFF S E T 5 + 1) M$:7KI/X^t 

(O FFSET5 + 2) flffi^7 Kl/^i:t6xy 7(C 
f*. «OU*?l-B8i-S7 f -^d5»*ft*^, (OFFSE 
T5 + 3) fl^7Kl^^tt5xy7t:H, I5^3C0U 

[0 0 2 7] ST. «x.tf«fSeLfcJ:5J-^'f >^M1 
= l(Oi:#{Cli (l+OFFSETl) MOt"^^ 
^^-h7 Kl^X^/foT!7-^RAM7 (7)iUc5'7 ? — & 
(Dfalgfr VR AM 9 CliBiH^'SaK vK7J)^r#l7 — ^R 
AM7lw^it5 (l+OFFSETl) — #n 

IROM8 (-fB1g$ttT^5#^^— y%<nm&<D b ~h<D 

loffc^c 08l:iot>r, ADD 1 <DT KU^lC^J-jC 

-r s is ® x - * wtttgy ^ is « -r z> m wx *> v\ l /c ^5 0 

Ml = l(Oi:§|j;ADD 1 ttffc LT09 (a) lw 
^-TJ: 5ftWK*«tt, [0 1] : [0 

[0 0 2 8] f^<^tC. 08l:^l>tADD2(O7Kl/^ 
z-tf [0 1] tt»oadsSd^-e-fcH5>*t. [0 2] te& 

l>5o CCOADD 2 1:^1X0 9 (b) \Z7jk-tX b \Z 

w<DMiR&iB:'tmtiu'fzmffi&mtiz>o add3^7 
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Mttf [0 1] , [02], 

#l;Ltf [0 1] f*Bj&s*LS!T?-fi£ 
[0 2] ttBftSMMGL [0 3] ttB*s*ofa#|i • 
. . . . £ ^5 j: 5 |:/jjoTt^, r <7) A D D 4 lw*tJC 

LTH19 (c) tw^-TJ: 5t-S^^^5S«4rffi*riliffii- 

[0 0 2 9] ADD5(D7Kl/^ CM 1 5 Mr - ^ 

nm^zmvarzmmx'hv , [o 1] nm%t>* 

= tr$J&. to 21 l±m%&mffi£&9M* 

(d) \ZTjk-rx oizm%<Dm<DmiRi:iB:-i-mw-rz>mm 

^iix^o ADD 6<DT Ku-^lc^fti-^iliS^-^ii 

®£iltR-f &III®T-£>9, «;tf* [0 1], [0 2], 
£1^5 <fc 5 H4ot^5o :^)ADD 6 iC^t 

fl5J& s S*T/<5o ADD7W7 Kl/^l:Mt5I®f-^ ^ 

ttPS:JlR-r61iaa"C-«)!5 , [01], [0 

2] , £1^5 J: 9l:^oTl/^ 0 :^ADD 

i"-6iffiffidS»ixSo ADD8(07KUXCMt 
ADD 8 I:^JS LTB^IiB&LT^S^, ^ffi5A^^r- 
[0 0 3 0] , Xf^yS26(^) 

yp<>hL, ^T5/yS22T^y^Ml^ [9] \z 
%£ls<te%k, *x y 2 4 iCiiAz-CTK-f 1 £ 

[l] I:IU ^(D'ik, ^r^S 2 6 Ciitfo 

£ [1] fo-f y^yyy hLTi^, zK*f^*Mj&s 
[9] ic^U< fc5 fcStftf'f 1 Sr [1] CIt 

!7 — * R AM 7 <D (M1+OFFSET1) #i&(£> 

^gi^f^y^Mi^ [i] fo>fy^yyy h$nt 

(Ml+OFFSETl) SifeOiHS'r — ^(DP^^^V 
RAM9l:^l^^ ^Tngffl l l:f ^^ii6 0 
[0 0 3 1 ] «M»*-f :y^2as»fts£jtx6ffStf>iBffi? f 

^2 «riiffi-ixtf. t^m. 

^u-*!*, w^H9tw^-riaaDS:ft/«f*5c > tt35ij, g 



4#^5|Z6 - 3 3 3 0 0 5 

10 

^< C t \CteZ 9 
[0 0 3 2] 0 1 0li^ifi^>f y^WOi&SM"— ^>-£r 

Ot'y Uv?x^|:^BA^^-5 0i^l:J:oXA^$ 

;fj$*x-5£, [30] tt^^ft^-^Sry ^i^^^J- 
Mt5o &^X\ ^fy^S52f!7-^RAM7^ 
(OFFSET3) MCy ("T^*? 

t^y^M!: [1] tC-t-zh-T^o #-f>^M=ltt 
fg*g, M=2(i^$I5, M=3liB, • • • • k\<^o£y 

[1] icir y h-T^^li, flkSJ^SSStv^^ia^-^ 

[0 0 3 3] #v^X\ *x >>^S 5 6 iCiiA/X^ 

[1] - [3] <D(fiH-Cfc6^5A***]33Ui-6o * 
-O^Md* [1] - [3] <^$&HlCfc£i§^£te, ®o 

B£^5 4r#^->m, ¥Ril^Lt 
YESC0<t#, -rfcfc>*>#>f >*Mtf [1] — [3] <D 

•SHfcfcoxaSL fifP, BOWixj&^fl**^-^** 
y y>?^^ <D|*)^£M#@ co-r — zf/^X^t^-t^o WtL 

rf, #>t^^m*s [i] -ess^ftaf-^SriRts 

[0 0 3 4] #Cl/^X, Xf^/^S 6 Ot^^^tltT- 
^ (^ - — — (OFFSET4+M) 

«itf, tf'O'^MJ&s [1] -essowa^-^sraR 

t^/u-f yt**)6 ^ tli, ^SpI-ICC/c:^^^^^^ 

v< ^ — > ^ Ttt tr s/- f ■» c ^ k r s So wjfrUw j: 
$tt5 0 ^fc, #>fy^M*s [3] -ci^ftT-^S: 

[0035] JSfet>T*, ^f^S61 Xtf'f l/fM&j 

y^y^yhL, 7/S6 2t^y^M^ [7] 
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LtSis $§ffl> ix • • • •a)6o^t^97 f - 
[7] -CfcrttUi*^ i/^S 5 6 irBfoTP^GD/u--:/ 

[1] ~ [3] (DtomiZtt^t i-**>*>#>f 

[4] — [6] 0®HtCfettf^, ^r^/S64iC^ 

zmmtteZo ^(Dtztb, ^f^/s64-eii (off jo 

SET4+M) #tfe£T K U'* k-tZ*- V T<DT& \Zy 

hPcCifM^ hr-TSo ^f^ffi^r^ hr-r*<D 

ff^o ^l^ct 5 l:LTM= [7] -5^-e±IE^-^ 

«:*fc0jgu m= [7] ictt^t, ^/u-^^^r^T-r i& 

"So 

[0 0 3 6] 01 1 fl^7 — y/UX-f y 0 ^ 

^^x-ftttntf^i^^-x^fiy ^-yf^o 

[0 0 3 7 ] — ~f5^ m^—^^^i^^t %M0l< * 
8 2 l^itA,"?? — ^ R AM 7 <£> (M + OFFS 

ET2) #i&<£>-r-* y/WiSt-/c cx^M-r 

6o (off set 2) mf&tex-yi'i&w^ttfo-tz 

tttH^lcBlLT (OFFSET2+1) #i&GDx-* 

^^~yyufimicf£;i:T^IE$tt-6o M = 2<Dt 

%n$mn\zmisX (OFFSET2 + 2) SifeCDx-^ 

* — v£Sft : r5fc«>K*--y/i'*-f x 3 £&f£L/c 

[0 0 3 8] XX y^S 8 4 — y/U{£©<£> 

-rsiiffi-cfe6^5^sr*jsy-r-5o m= [i] <ot$n so 



^§9¥6 - 3 3 3 0 0 5 

12 

Xx y 8 8 iCilAz-C (OFF SET2+M) 
6£#f*s lfXf^yS9 0t*N=l{:lto Nttt£ 
ft, (OFFSET2+1) Si&KttfS-TS^ 

y rt^hm^ y^uyy hittK fc#>TT**>£ 0 (o 

FFSET4+M) #ifi*lfflC04#m^^-rv :f -^^^^ 

r i j <7>£#j5«:**u roj <Dk£iK&*m-fo 

[0 0 3 9] &t>-C\ Xx y y^S 9 2 (OFF 
S E T 4 + N) #HOr-^^M S B r l j (cir y h 
■T^o Z(Dt^, N=lX-^>5^ib, *1* (OFFSE 
T4 + 1) |J4(^7-^MSB^ r l j j£i?;yh£tt 

N£-f >^ y > y ht5o r *-U;i J: 9 . N=2£&5 0 

#Cl/>T-„ Xf7^S96tN= 7 Iw^ofc^S^SrWS'J 
t6 0 N= 7 «r*lj»rr50tt\ (OFFSET4+N) 

tclbX'foZo ^(ElliN=7T'/^^f), ^f^S92 

= 2tfcS^f), (OFFSET4+2) #i&(7>x — ^ 

(OFFSET4 + 3) Sife, • • • (O F F S E T 4 

+ 6) gfm^&f—POMS B^-^ix^n r i j irir:y 
[0 0 4 0] ^ IT, ^f^S9 6fN=7ll/«j:6 

8 6T*^y^M^ [i] -e#^£#fi. xfy^si 

06l:'yty^Lt (OF F SET2+M) #%(7)P^^ 
S: { (OFFSET4+ (M-l) } fi(Df-^(OM 

(OFFSET2+M) #^(0^"-^ t>tf>"C 
*fc«nw*)S<:tfl, xx ty ^S 9 81wii 
A/T*«S"J^-f ^*N&N= 1 tcM-r o ttBUsKW 

N^rS/J><ofii:> -r^^-<b (OFFSET2+I) # 

[0 0 4 1 ] Rt^"C, ^fy/SlOOT' (OFFSE 
T4+N) #ifc07 f — ^CDM S B£ T0J {r-fe-/h-r 
6o w<D<lr#. N=l (OFFSET 
4-1-1) Sltll<^x — ^tOMS B^ r o J (wir^h^n^ 
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y 10 4 T'N = 7 Kl&oft:d»Sd»«:H 

su-r^o n = 7 %mw\-rz><nn^ (off set 4 + 

N) #i&£)g;fc#ife3:-C\ -£<DMSB£ Toj Iwir h 

1 0 OKJKoT[^«<0te3*|**)ig-ro L/c^oT. ^ 
gf2N= 2 -C&>&7i>*b> (OFFSET4 + 2) 

Tx (OFFSET4 + 3) • • • (OFFSE 

T4 + 6) #Jfe?)#-r — ^<DMS B#^r*t^tt r 0 J IC 

[0 0 4 2] mi 2 1*^*^ ^f»J 9 i^^/V- 
^f7n-ft-htfc6o m^^^< y^A tmitzti 

^fi, ^x>f s^4 #»«s£*l<5£U:K«E-*-*o «x. 

tf. roj -c\ »fe£*L5£, 

77^ r i j trfci?, a®L tftflsftK: r o j . r i j 

[0 0 4 3] ^7j//S152 "C^^T7 7 ^ 

r i j •c*>s^5^S:*jgij-r6o *«7?^ rij t 

t yrfs 1 5 4l:MttM 1 = l t U £ <b 

(OFFSETl + l) fiCX hT^ttfcf^^^^ 
^-hT Ku^KLfcliB^— ^5:VRAM9HfiiSt 
6 Q ^<£>££^ !7 — ^ R AM 7 iC&tfS (OFFSET 
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